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Description 

[0001] The present invention relates to a digital wire- 
less transmission and reception system, a transmission 
and reception device, and a method of transmission and 5 
reception, in which quality of communication is im- 
proved. 

[0002] There are a number of methods for improving 
quality of communication in the digital wireless transmis- 
sion such as an error-connection coding, a diversity 
transmission and reception, and a combination of them. 
A well-known method of error-correction coding among 
the above is a convolution coding having a superior per- 
formance in the error correction. One example is a newly 
devised method which combines interleaving and punc- 
turing with the convolution coding, as disclosed in Jap- 
anese Patent Laid-Open Publication No. H08-298466. 
The paper "Complementary Punctured Convolutional 
(CPC) codes and Their Applications" (IEEE Transac- 
tions on Communications, June 1995) by Samir Kallel 
discloses an hybrid ARQ scheme in which different ver- 
sions of a paclcet can be created using complementary 
perforation matrixes. This can also be applied in sys- 
tems implementing transmission diversity. A method of 
the prior art for improving quality of communication us- 
ing a combination of the convolution coding, the punc- 
turing and the time-diversity will be briefly described by 
referring to Figs. 8A and 8B. 

[0003] in a transmission device 800 of Fig. 8A, a se- 
ries of infomnation data 851 to be transmitted is punc- 
tured (thinning-out process) in a unit of a fixed amount 
of data block by a puncturing unit 802 in order to reduce 
an amount of communication traffic in a transmission 
pathway, after it is convolution-coded by a convolutional 
coding unit 801. A puncturing (thinning-out) location 
within the data block is stored as a puncturing pattem 
in a puncturing pattem generator 803, from where it is 
supplied to the puncturing unit 802. 
[0004] An example shown in Fig. 8B will be described 
now in detail. A series of input information data {ao. bo, 
Cq, do } is converted into a series of convolution-cod- 
ed data {a^, a2, b1 , b2, c-|, C2, d^, 62 } by the convo- 
lutional coding unit 801 having a constraint length of 3 
and a coding rate of 1/2. The puncturing unit 802 re- 
moves b2, d^, etc., and outputs a series of punctured 
data {a^, a2, b^, c^, C2. d2, }, when a puncturing pat- 
tem 803b is supplied from the puncturing pattem gen- 
erator 803. This series ofpunctured data is a combina- 
tion of a series of data {ai, b^, c^, e-j }, which is ot>- 

tained by deleting data corresponding to Bq position in 
an upper row of the puncturing pattem 803b from a se- 
ries of data {a^, b^, c^, d^, e^, } conresponding to the 

upper row of the puncturing pattem 803b out of the fore- 
going series of convolution-coded data, and another se- 
ries of data {32, C2, d2, 02 }, which is obtained by de- 
leting data corresponding to ao position in a lower row 
of tiie puncturing pattem 803b from a series of data {a2, 
b2, C2, d2, 62 } con^sponding to the lower row of the 



puncturing pattem 803b out of the series of convolution- 
coded data. 

[0005] A time-diversity modulator / transmitter 804 re- 
peats modulation and transmission of the series of 
punctured data for a predetermined number of times in 
response to a diversity transmission timing control sig- 
nal supplied by a diversity transmission timing controller 
805 at intervals of a predetermined time. 
[0006] In a receiving device 810, the predetemiined 
time for the transmission device 800 to repeat the time- 
diversity transmission is set in advance with a diversity 
reception timing controller 811, so that the diversity re- 
ception timing controller 811 outputs a timing control sig- 
nal for starting a time-diversity reception according to 
the set time. A time-diversity receiver / demodulator 812 
receives and demodulates a signal transmitted repeat- 
edly in response to the control signal of a time-diversity 
reception timing, and outputs a series of demodulated 
data of every diversity branch (every repeat time). In this 
example, description is being made on an assumption 
that a result of demodulation for each symbol in the se- 
ries of demodulated data is a quantized data in a reso- 
lution of four bits, and a mark and a space have their 
respective values equivalent to -7 and +7 under the con- 
dition of no influence of noises. 
[0007] A puncturing pattem generator 813 stores a 
puncturing pattern, which is identical to the puncturing 
pattem 803b used In Uie puncturing unit 802 of the trans- 
mission device. A depuncturing unit 814 uses this punc- 
turing pattem to depuncture the series of demodulated 
data of every diversity branch, and outputs a series of 
depunctured data of every diversity branch. The 
depuncturing is a process in which the punctured posi- 
tion is filled with a dummy data such as a value of 0 
corresponding to a middle value between the soft deci- 
sion value of -7 corresponding to a marie and the soft 
decision value of +7 corresponding to a space, for ex- 
ample. In the case of the foregoing series of punctured 

data {a^, a2, b^, c^, C2, d2, }, the depuncturing unit 

814 outputs a series of depunctured data (a^, a2, b^, 0, 
Ci,C2, 0, d2, }■ 

[0008] The series of depunctured data of every diver- 
sity branch obtained here is combined symbol by sym- 
bol in a unit of block by a combining unit 815, and they 
are convolution-decoded with a method such as the Vi- 
terbi soft quantization by a convolutional decoding unit 
81 6, which in tum outputs a series of decoded infomia- 
tion data. There may be a case where the depuncturing 
and the combining are reversed in their order of trans- 
action. The devices can thus achieve an improvement 
in quality of communication for both of the en-or-correc- 
tion coding and diversity with the structure as described 
above, by performing punctured-convolution-coding 
and time-diversity transmission on the infomriation data 
to be transmitted, and also combining and depunctured- 
convolution-decoding after time-diversity reception of 
tiie data at the receiving side. 
[0009] However, the structure of Figs. 8A and 8B 
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punctures certain identical locations in the series of con- 
volution-coded data (enx>r-correction code word) in 
each of the repeated transmissions by way of the time- 
diversity transmission. Therefore, these certain punc- 
tured locations and vicinity of them become susceptible s 
to noises, as they become low in likelihood when con- 
volution-decoding them, since they are treated as val- 
ues having a large length between codes from both of 
the mark and the space at the receiving side. 
[0010] The present invention is intended to solve the fo 
above problems and it aims at preventing a likelihood of 
certain information data from declining by adopting a dif- 
ferent puncturing pattern for each of diversity branches 
when transmitting and receiving mainly information data 
by a combination of the punctured convolution-coding i5 
and the diversity, thereby improving quality of commu- 
nication. These objects are solved by the subject mat- 
ters of the independent claims. Further embodiments 
are defined by their dependent claims. 
The transmission and reception system, the transmis- 20 
sion and/or reception device, and the method of trans- 
mission and/or reception executes the diversity trans- 
mission and reception of a plurality of different series of 
error-con-ection code word, as individual diversity 
branch data, by obtaining them through puncturing and 25 
convolution-coding the identical series of information 
data with different forms of puncturing pattems. Accord- 
ingly, the present invention is able to prevent a likelihood 
of certain Information data from declining, and to further 
Improve a quality of communication. 30 

Figs. 1A and 1B are drawings depicting block dia- 
grams of a time-diversity transmission and recep- 
tion system of a first exemplary embodiment of the 
present invention; 35 
Figs. 2A, and 2B are drawings depicting a block di- 
agram of a multiple puncturing pattern generator of 
a second exemplary embodiment of the present in- 
vention, and an example of generated puncturing 
pattems; 40 
Fig. 3 is a drawing depicting a block diagram of a 
receiving device of a time-diversity transmission 
and reception system of a third exemplary embod- 
iment of the present invention; 
Fig. 4 is a drawing depicting a block diagram of a 
transmission and reception system of a fourth ex- 
emplary embodiment of the present invention; 
Fig. 5 is a drawing depicting a block diagram of a 
transmission and reception system of a fifth exem- 
plary embodiment of the present invention; 50 
Fig. 6 is a drawing depicting a block diagram of a 
transmission and reception system of a sixth exem- 
plary embodiment of the present invention; 
Fig. 7 is a drawing depicting a block diagram of a 
satellite-path diversity transmission and reception 55 
system of a seventh exemplary embodiment of the 
present invention; and 

Figs. 8A and 8B are drawings depicting block dia- 
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grams of an example of a time-diversity transmis- 
sion and reception system of the prior art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 1] The present invention relates to a transmission 
and reception system, a transmission and reception de- 
vice and a method of transmission and reception, which 
realize an improvement In quality of communication by 
taking steps of: 

(a) convolution-coding a data to be transmitted; 

(b) producing a plurality of different series of punc- 
tured data by puncturing it in a unit of a predeter- 
mined block with a plural form of puncturing pat- 
tems; and 

(c) transmitting each of the series of punctured data 
through a plurality of paths (diversity branches), and 
at a receiving side, by taking steps of: 

(a) receiving and demodulating the signals 
through the plurality of paths (diversity branch- 
es); 

(b) depuncturing the signals with puncturing 
pattems corresponding to them; 

(c) combining them from symbol to symbol in a 
unit of block; and 

(d) reconstituting the original data by convolu- 
tion-decoding them. 

[001 2] Exemplary embodiments of the present inven- 
tion will be described hereinafter by referring to Fig. 1 A 
through Fig. 7. 

First Exemplary Embodiment 

[0013] A first exemplary embodiment of the present 
invention relates to a time-diversity transmission and re- 
ception system for transmitting and receiving the above- 
cited plurality of different series of punctured data via a 
plurality of paths with carrier waves of the same frequen- 
cy (same assigned range of frequency) but different in 
time (allotted time for transmission). 
[0014] Fig. 1 A depicts a structure of a time-diversity 
transmission and reception system of the first exempla- 
ry embodiment, and Fig. IB is a drawing for use in de- 
scribing an essential part of the same. A primary differ- 
ence of the present structure from that shown in Figs. 
8A and SB as described in the prior art system is that 
the puncturing pattem generator provided in each of the 
transmission device and the receiving device for gener- 
ating a single form of the puncturing pattem Is replaced 
by a multiple puncturing pattem generator for generat- 
ing a plurality of puncturing pattems in various forms. 
Although the present embodiment is an example in 
which transmission and reception are made via two 
paths in order to simplify the description, a number of 
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paths can be expanded easily without Impairing the uni- 
versality. 

[0015] First, a convolutional coding unit 101 convolu- 
tion-codes a series of input information data 121, and 
outputs it as a series of convolution-coded data 1 25. The ^ 
convolutional coding unit 101 in Fig. IB is an example 
of circuit structure for convolution coding in a constraint 
length of 3 and a coding rate of 1/2. 
[0016] On the other hand, a multiple puncturing pat- 
tern generator 102 generates two fornis of puncturing 
patterns having an identical puncturing rate, but differ- 
ent in block pattern of puncturing with each other. For 
instance, it generates two different puncturing patterns, 
a pattern A, 102a, and a pattern B, 102b, both having a 
same puncturing rate of 17/22 (a number of bits after 
puncturing / a number of bits before the puncturing), as 
shown In Fig. IB. In the figure, a numeral "0" indicates 
a location where the puncturing (thinning-out) is made 
within the puncturing pattems, and the puncturing loca- 
tions are set in a manner that they do not overiap with 
each other between the pattems A and B. 
[0017] A puncturing unit 103 punctures the series of 
convolution-coded data 1 25 by using the two puncturing 
pattems, the pattern A, 102a, and the pattern B, 102b, 
and outputs respective series of punctured data 126a 
and 126b. 

[0018] Although the foregoing structure comprises 
the multiple puncturing pattem generator 102 and the 
puncturing unit 103 as being two separate blocks, the 
two functions can be combined into one block. In other 
words, the puncturing unit may have the function of gen- 
erating plural forms of puncturing pattems as well as the 
function of puncturing. 

[0019] A diversity transmission timing controller 104 
outputs two series of diversity transmission timing con- 
trol signal 123 for the transmission device 100 to make 
time-diversity transmission at intervals of a predeter- 
mined time. 

[0020] A time-diversity modulator / transmitter 105 
carries out the time-diversity transmission twice in re- 
sponse to each of the two orders of diversity transmis- 
sion timing control signal 123 delivered by the diversity 
transmission timing controller 104 by using the series of 
punctured data 1 26a for a first data of the time-diversity 
modulation and transmission and the series of punc- 
tured data 126b for a second data of the time-diversity 
modulation and transmission. 
[0021 ] On the other hand , the predetenmined time for 
the transmission device 100 to carry out the time-diver- 
sity transmission is set in advance with a diversity re- 
ception timing controller 111 of a receiving device 110, 
so that the controller 111 outputs a diversity reception 
timing control signal 1 24 twice on time for a start of time- 
diversity reception, 

[0022] A time-diversity receiver / demodulator 1 1 2 re- 
ceives and demodulates the time-diversity transmitted 
signal in response to the diversity reception timing con- 
trol signal 124, and outputs two series of demodulated 



data 127a and 127b of every diversity branch. 
[0023] A multiple puncturing pattem generator 113 
generates two fornis of puncturing pattems that are 
identical to those produced by the multiple puncturing 
pattern generator 102 of the transmission device 100. 
[0024] A depuncturing unit 114 depunctures the se- 
ries of demodulated data 127a and 127b by using the 
puncturing patterns 1 02a and 1 02b supplied by the mul- 
tiple puncturing pattem generator 113, one after anoth- 
er, and outputs series of depunctured data 128a and 
128b. In this depuncturing process, digital values in the 
series of demodulated data are output with their original 
values for unpunctured locations In the puncturing pat- 
tems, and a middle value between values of a mark and 
a space is inserted in each of the punctured locations. 
For instance, if individual symbols in the series of de- 
modulated data are output in quantized soft decision 
values in a resolution of four bits, the matk and the space 
have values of -7 and *7 respectively, and a middle val- 
ue between them con-esponds to "0". 
[0025] In the foregoing structure, although the multi- 
ple puncturing pattem generator 113 and the depunc- 
turing unit 114 have been described as separate blocks, 
both of the functions can be combined into one block. 
For example, the depuncturing unit may have the func- 
tion of generating two forms of puncturing paftems that 
are identical to those generated by the multiple punctur- 
ing pattem generator 102 of the transmission device 
100, as well as the function of depuncturing. 
[0026] A combining unit 115 compounds the series of 
depunctured data 128a and 128b of every diversity 
branch, symbol by symbol in a unit of block. In the case 
of foregoing example, two 4 bits of digital data are added 
together. In the present exemplary embodiment, the ad- 
dition of digital values In locations of the specific sym- 
bols does not leave the value "0" intact, since the loca- 
tions where the value "0" is inserted in the depuncturing 
process differ between the two series of depunctured 
data 128a and 128b, as a matter of course. In the prior 
art techniques, on the other hand, a result of addition of 
digital values in certain symbols has left the value "0" 
unchanged after depuncturing, thereby causing the like- 
lihood extremely low, since puncturing locations in 
blocks during the puncturing process have not varied, 
but remained same throughout time-diversity. 
[0027] A convolutional decoding unit 1 1 6 decodes the 
series of combined results output by the combining unit 
115 with a method such as the Viterbi soft quantization 
and the like means, and outputs a decoded series of 
infomiation data 122. 

[0028] As has been described, the present exemplary 
embodiment of this invention obtains two different series 
of punctured data by puncturing Identical series of infor- 
mation data with two different forms of puncturing pat- 
tems, and executes time-diversity transmission of the 
obtained series of data as transmission data of individ- 
ual diversity branches. A receiver compounds the trans- 
mitted data after depuncturing them by using two differ- 
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ent forms of puncturing patterns, which are identical to 
those of the transmission side, and canies out convolu- 
tion-decoding. In this way, the invention prevents a re- 
duction of likelihood from concentrating on certain infor- 
mation data, since the punctured locations differ be- 5 
tween individual diversity branches, so as to improve 
quality of the communication. 
[0029] Although the described embodiment is an ex- 
ample that uses two forms of puncturing patterns, this 
is not restrictive. A concept of the present exemplary 
embodiment is adaptable even to a structure, in which 
a number of puncturing patterns generated by the mul- 
tiple puncturing pattern generator of the transmission 
device and the receiving device is increased to three 
forms or more, and a number of branches for the time- 
diversity transmission and reception is increased to 
three or more, so long as these branches include differ- 
ent puncturing patterns. 

[0030] Also, while the present exemplary embodi- 
ment as described above includes Fig, 1 B showing an 
example of circuit structure for the convolution coding 
in a constraint length of 3 and a coding rate of 1/2, and 
describes the puncturing as being made in a puncturing 
rate of 17/22, they are not restrictive as it is needless to 
mention. 

[0031] Further, although the puncturing locations are 
said to be not overiapping among the plurality of punc- 
turing pattems in the described embodiment, this is not 
restrictive, as some of the puncturing locations may 
overtap. 

[0032] Moreover, it goes without mentioning that the 
system can be constructed in a manner that the convo- 
lutional coding unit is supplied with a series of data proc- 
essed by other error-con-ection coding or error-detec- 
tion coding as the series of infomiation data. Or, the sys- 
tem may comprise a processing unit for Interieaving 
and/or another unit for composing a burst, inserted be- 
tween the puncturing unit and the modulator / transmit- 
ter. 

Second Exemplary Embodiment 

[0033] A second exemplary embodiment relates to an 
improvement of the multiple puncturing pattern genera- 
tor in the time-diversity transmission and reception sys- 
tem of the first exemplary embodiment. The present sys- 
tem produces a reference matrix for generating a punc- 
turing pattern at first, and generates plural forms of 
puncturing pattems by converting the reference matrix. 
[0034] Fig. 2A shows an intemal structure of a multi- 
ple puncturing pattem generator (corresponding to the 
generators 102 and 113 in Figs. 1A and IB) of the sec- 
ond exemplary embodiment. In Fig. 2A. a reference ma- 
trix generator 201 is for generating a matrix for use as 
a reference when generating a plurality of puncturing 
pattems, and a matrix 201 a is an example of the refer- 
ence matrix generated by it. 

[0035] A matrix converter 202 outputs a plurality of 



puncturing pattems by converting a row, a column or 
matrix elements of the reference matrix 201 a according 
to a predetermined process. In the example of Fig. 2A, 
the matrix converter 202 outputs two forms of puncturing 
pattems 202a and 202b by exchanging rows in the ref- 
erence matrix 201 a. That is, the multiple puncturing pat- 
tem generator 1 02 first generates a matrix data from the 
reference matrix 201a without exchanging any of the 
rows, and outputs it as the puncturing pattem 202a. It 
then exchanges between a first row and a second row 
of the reference matrix 201 a, and outputs it as the punc- 
turing pattem 202b. The structure and function of the 
time-diversity transmission and reception system of the 
second exemplary embodiment, other than the forego- 
ing, remain the same as those of Figs. 1 A and 1 B. 
[0036] With the present exemplary embodiment as 
described above, the system is able to save a memory 
capacity as compared to the system of the first exem- 
plary embodiment, since it stores only one matrix as a 
reference for the multiple puncturing pattem generator 
to generate a plurality of puncturing pattems. 
[0037] Although in the foregoing description of Fig. 2A 
in the present exemplary embodiment, the matrix con- 
verter adopts a method for exchanging matrix elements 
in rows of the reference matrix, this is not restrictive, and 
it may use a method of generating a plurality of punc- 
turing pattems by exchanging column by column, as 
shown in Fig. 2B. There are also other methods of gen- 
erating a plurality of puncturing pattems such as one 
that combines a plurality of rows in a predetermined or- 
der. 

Third Exemplary Embodiment 

[0038] A third exemplary embodiment relates to an 
improvement of the combining unit in the receiving de- 
vice of the time-diversity transmission and reception 
system of the first exemplary embodiment. The present 
system obtains a result of combining by weighting a se- 
ries of depunctured data according to a level of receiving 
signal, and adding it symbol by symbol. 
[0039] Fig. 3 shows a structure of a receiving device 
310 in a time-diversity transmission and reception sys- 
tem of the third exemplary embodiment. A reception lev- 
el memory 301 measures a level of receiving signal at 
a time-diversity receiver / demodulator 1 1 2 in response 
to a diversity reception timing control signal supplied by 
a diversity reception timing controller 111 , and stores a 
result of the measurement for every diversity branch. In 
this example, the reception level memory 301 stores re- 
ception levels R1 and R2 for each of the time-diversity 
signals transmitted twice. 

[0040] A weighting / combining unit 302 weights a se- 
ries of depunctured data of every diversity branches de- 
livered from a depuncturing unit 114 according to the 
reception level stored in the reception level memory 
301, and compounds it thereafter, symbol by symbol in 
a unit of data block. If weighting factors for each of the 
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two diversity branches obtained according to magni- 
tudes of the reception levels R1 and R2 are denoted by 
Wland W2, and digital values at number "i" in order of 
succession in the block of each series of punctured data 
by d1 i and d2i, then a weighted-and-combined result "di" 
can be expressed by the following formula: 

di = (W1 X dli + W2 X d2iy(W1 + W2) 

[0041] The structure and function of the time-diversity 
transmission and reception system of this exemplary 
embodiment, other than the foregoing, remain the same 
as those of Figs. 1A and 1B. 
[0042] In this embodiment, it is assumed that a mag- 
nitude of weighting is classified into three steps of 
"large", "medium" and "small" according to the reception 
level with their respective weighting factors of "1", "1/2" 
and "1/4", and the reception levels R1 and R2 are of 
magnitudes corresponding to "large" and "medium" re- 
spectively. In this instance, a weighting factor W1 for the 
first diversity branch becomes "1", and a weighting fac- 
tor W2 for the second diversity branch becomes "1/2" at 
the weighting / combining unit 302. If the series of 
depunctured data for two diversity branches supplied 
from the depuncturing unit 114 are assumed to be di = 
{5, 7, -6, 0, -7 } and d2 = {3, -2, 0, 4. -7 } respec- 
tively, a series of data "d" obtained as a result of com- 
bining Is d = {4.3, 4, -4. 1 .3, -7 }, so that these data 

are supplied to a convolutional decoding unit 116. 
[0043] Accordingly, the present exemplary embodi- 
ment of the invention is expected to achieve an effec- 
tiveness equivalent to the maximum-ratio combining di- 
versity, since it compounds depunctured data after 
weighting the data according to reception levels for each 
diversity branch of the received time-diversity signal, 
when combining the depunctured data. 
[0044] Although the foregoing example of the present 
exemplary embodiment has chosen a three-step classi- 
fication for reception level with respective weighting fac- 
tors of "1". "1/2" and "1/4-. this Is not exclusive. The clas- 
sification can be set for any number of steps, and the 
weighting factors can be of any values so long as they 
correspond with the reception levels. 
[0045] Also, while the foregoing exemplary embodi- 
ment has made the proportional combining calculations 
to include a decimal fraction in the weighting / combining 
unit 302, this is not restrictive, and integral calculation 
may be made without regarding decimal fraction. 

Fourth Exemplary Embodiment 

[0046] A fourth exemplary embodiment relates to a 
code division multiplex signal transmission and recep- 
tion system for transmitting and receiving the above-cit- 
ed plurality of different series of punctured data with a 
plurality of paths for code division multiplex signal. 
[0047] Fig. 4 shows a structure of a transmission and 



reception system of the fourth exemplary embodiment. 
The system of Fig. 4 is provided with a code division 
multiplex signal transmitter 401 for code-division-multi- 
plexing and transmitting a predetermined plural number 

5 of series of punctured data fed in it, in place of the di- 
versity transmission timing controller 104 and the time- 
diversity modulator /transmitter 105 in the transmission 
device 100 of Fig. 1 A. The system is also provided with 
a code division multiplex signal receiver 402 for receiv- 

10 ing and demodulating individual signals transmitted with 
code-division-multiplexing and outputting a series of de- 
modulated data, in place of the diversity reception timing 
controller 111 and the time-diversity receiver / demodu- 
lator 112 in the receiving device 110 of Fig. 1 A. 

15 [0048] The transmission and reception system consti- 
tuted as above will be described hereinafter for the por- 
tions that operate differently from that of the first exem- 
plary embodiment. The transmission device 400 trans- 
mits a plural variety of punctured data series output from 

20 a puncturing unit 103 after they are code-division-mul- 
tiplexed and spread-modulated by the code division 
multiplex signal transmitter 401 . The receiving device 
410 receives the transmitted signals multiplexed by 
code-division multiplexing, demodulates each of the 

25 multiplexed signals with a despreading process by the 
code division multiplex signal receiver 402, and supplies 
a predetermined plural number of series of demodulated 
data to a depuncturing unit 114. All other operations in 
the Flg.4 are same as those of Figs. 1 A and IB. 

30 [0049] As described, this exemplary embodiment of 
the present invention enables the system to improve 
quality of communication in the like manner as the one 
using time-diversity transmission and reception, since it 
carries out transmission and reception of a plurality of 

35 different series of punctured and convolution-coded da- 
ta with the code division multiplexing Instead of the time- 
diversity transmission and reception. 

Fifth Exemplary Embodiment 

40 

[0050] A fifth exemplary embodiment relates to a 
path-diversity transmission and reception system, in 
which a plurality of transmission devices transmits the 
above-described plurality of different series of punc- 
45 tured data via a plurality of paths, and a receiving device 
receives the same. 

[0051] Fig. 5 shows a structure of a transmission and 
reception system of the fifth exemplary embodiment. A 
path-diversity transmission system comprises two units 
50 of transmission devices 500a and 500b for processing 
and modulating identical series of information data, and 
transmitting them in a manner to avoid overiapping in 
time. 

[0052] A puncturing pattern generator in each of the 
55 transmission devices is adapted to generate a punctur- 
ing pattem having the same puncturing rate but in a dif- 
ferent fomi from each other. A puncturing pattem gen- 
erator 502a generates a puncturing pattem that is iden- 
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ticai to the puncturing pattern 102a in Fig. IB, and a 
puncturing pattern generator 502b generates a punctur- 
ing pattern identical to the pattern 102b in the same fig- 
ure. 

[0053] Convolutional coding units 501a and 501b in 
the two transmission devices convolution-code a series 
of information data 521 fed in them, and output series 
of convolution-coded data. In the transmission device 
500a, a puncturing unit 503a punctures the obtained se- 
ries of convolution-coded data by using the puncturing 
pattem A, 102a, of Fig. IB supplied from the puncturing 
pattern generator 502a. And, a puncturing unit 503b in 
the transmission device 500b punctures the obtained 
series of convolution-coded data by using the punctur- 
ing pattem B, 102b, of Fig. 1 B supplied from the punc- 
turing pattem generator 502b. Modulator / transmitters 
505a and 505b modulate and transmit the series of 
punctured data obtained in the foregoing puncturing 
units according to information for transmission timings 
and transmission frequencies supplied from transmis- 
sion controllers 504a and 504b in the individual trans- 
mission devices. Each of the signals transmitted by the 
transmission devices 500a and 500b has approximately 
same frequency, and is so arranged not to overiap in 
transmission timing with each other. 
[0054] A receiving device 510 receives and demodu- 
lates the signals transmitted by the two transmission de- 
vices 500a and 500b according to information for a pre- 
determined reception timing and a receiving frequency 
supplied from a reception controller 511 , and outputs re- 
spective series of demodulated data. 
[0055] A depuncturing unit 114 depunctures the se- 
ries of demodulated data of the signal transmitted by the 
transmission device 500a with a puncturing pattem, 
which is identical to the pattem 102a generated by ttie 
puncturing pattern generator 502a, out of the two pre- 
determined forms of different puncturing pattems sup- 
plied by a multiple puncturing pattem generator 1 1 3, and 
Uie series of demodulated data of tiie signal transmitted 
by tiie transmission device 500b witii a puncturing pat- 
tem that is identical to ttie pattem 102b generated by 
tiie puncturing pattem generator 502b, and outputs re- 
spective series of depunctured data. 
[0056] Following the above, a compounding unit 115 
compounds a plural series of the depunctured data de- 
livered from the depuncturing unit 114, symbol by sym- 
bol in a unit of block. A convolutional decoding unit 116 
then convolution-decodes the obtained series of com- 
bined results, and outputs a series of decoded Infonma- 
tion data 522. 

[0057] With the present exemplary embodiment of 
tills invention, as described above, when transmitting 
Identical series of information data with a plurality of 
transmission devices, tfie transmission devices transmit 
the identical series of information data after puncturing 
and convolution-coding each of the data series with a 
different puncturing pattem among tiie transmission de- 
vices. A receiving device depunctures the signals trans- 



mitted by each of the transmission devices with the iden- 
tical pattems that are used by the transmission devices. 
In this way, the invention is able to vary puncturing lo- 
cations from one transmission device to another, so as 
5 to avoid a reduction in likelihood of certain information 
data, and to further improve quality of the communica- 
tion. 

[0058] Although the transmission controllers 504a 
and 504b in the present exemplary embodiment are so 

10 arranged that transmission frequency from each of the 
ti-ansmission devices are approximately equal, and their 
transmission timings do not overiap witii each other, 
these are not restrictive. Instead, the transmission fre- 
quency from the transmission devices may be anranged 

15 so as not to overiap with each other, while maintaining 
the transmission timings approximately equal between 
the ti-ansmission devices. Or, both of tiie transmission 
timings and the transmission frequency can be arranged 
not to overiap between the ti-ansmission devices. In 

20 these cases, information for reception timings and re- 
ceiving frequencies need to be set witii the reception 
controller 511 according to the information of the trans- 
mission side. 

[0059] Also, the transmission devices may be provid- 
es ed with code-division multiplex signal transmitters, in- 
stead of the modulator / transmitters 505a and 505b In 
each of the ti'ansmission devices, for modulating and 
ti-ansmitting the series of punctured data with code-di- 
vision multiplexing according to infonmation for trans- 
30 mission timing and transmission frequency, while main- 
taining tiie transmission timings and the transmission 
frequencies set by tiie transmission conti-ollers 504a 
and 504b in the transmission devices approximately 
equal. At the same time, the receiving device comprises 
35 a code-division multiplex signal receiver, instead of the 
receiver / demodulator 51 2, for outputting a series of de- 
modulated data by receiving and demodulating every 
signals transmitted with code-division multiplexing from 
each of the transmission devices by way of extracting 
40 tiiem with the despreading process, while maintaining 
the reception timings and the reception frequencies set 
with the reception controller 51 1 for the signals transmit- 
ted by the transmission devices approximately equal. 
Hence a system can be constituted with a plurality of 
45 transmission devices for transmitting identical series of 
information data by code-division multiplexing, and a re- 
ceiving device for receiving and demodulating every 
code-division multiplexed signals. 
[0060] In addition, although the system of the present 
50 exemplary embodiment is provided with two transmis- 
sion devices, this is not exclusive and three or more 
ti-ansmission devices can be provided, as long as punc- 
turing pattems used by the individual transmission de- 
vices are generated in different varieties, and a multiple 
55 puncturing pattem generator In tiie receiving device is 
adapted to generate every one of these pattems. More- 
over, altiiough both of the transmission devices inde- 
pendentiy perform the entire operation between Input 
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and transmission of the series of information data, an 
operation common to both devices may be made togeth- 
er by providing an input processing unit for processing 
input data. 

Sixth Exemplary Embodiment 

[0061] A sixth exemplary embodiment relates to a 
time and space diversity transmission and reception 
system, which transmits the above-described plurality 
of different series of punctured data via a plurality of 
paths with a same carrier wave but different in time, and 
receives with a plurality of receiving devices. 
[0062] Fig. 6 shows a structure of a transmission and 
reception system of the sixth exemplary embodiment. A 
space diversity reception system comprises a transmis- 
sion device 600 for transmitting a signal, and two units 
of receiving devices 610a and 610b for performing a 
process ofreceiving and demodulating the signal. In Fig. 
6, the transmission device 600 is provided with a trans- 
mission controller 601 and a modulator / transmitter 602 
in place of the diversity transmission timing controller 
104 and the time-diversity modulator / transmitter 105 
in the transmission device 100 of Figs. 1A and 1B. In 
the transmission device 600, an operation is carried out 
in the same manner as the transmission device 100 of 
the first exemplary embodiment between a process of 
convolution-coding the series of information data being 
transmitted and a process of puncturing them into two 
different series of punctured data by using two different 
puncturing patterns A, 102a, and B, 102b shown in Fig. 
18. 

[0063] Themodulator/transmitter602modulatesand 
transmits one of the two different series of punctured 
data obtained with the puncturing pattem A, 102a, of 
Fig. IB toward the receiving device 610a according to 
information of a predetermined transmission timing and 
transmission frequency for the receiving device 610a 
supplied from the transmission controller 601 . The mod- 
ulator/ transmitter 602 also modulates and transmits an- 
other series of data punctured with the puncturing pat- 
tem B, 1 02b, of Fig. 1 B toward the receiving device 61 Ob 
according to the information of a predetermined trans- 
mission timing and transmission frequency for the re- 
ception device 610b supplied from the transmission 
controller 601 . An arrangement is made in advance so 
that the transmission timings set for the two series of 
punctured data do not overiap with each other, and the 
transmission frequencies are approximately same. 
[0064] The two units ofreceiving devices 610a and 
61 Ob receive and demodulate the signals transmitted to 
them from the transmission device 600 according to the 
information for transmission timings and transmission 
frequencies supplied by their respective reception con- 
trollers 611a and 611b, and output respective series of 
demodulated data. 

[0065] In the receiving devices 61 Oa, a depuncturing 
unit 614a depunctures the series of demodulated data 



by using the puncturing pattern A, 102a, supplied from 
a puncturing pattem generator 613a, and outputs a se- 
ries of depunctured data 633a. 
[0066] In the receiving devices 610b, on the other 
hand, a depuncturing unit 614b depunctures the series 
of demodulated data by using the puncturing pattern B, 
102b, supplied from a puncturing pattem generator 
613b, and outputs a series of depunctured data 633b. 
[0067] An output processing device 620 accumulates 
the series of depunctured data 633a and 633b supplied 
from both of the receiving devices, and a combining unit 
621 compounds them symbol by symbol in a unit of 
block. Then, a convolutlonal decoding unit 622 convo- 
lution-decodes the combined result, and outputs a se- 
ries of decoded information data 632. 
[0068] As has been described, the foregoing exem- 
plary embodiment of the present invention punctures 
and convolution-codes a series of infonnation data with 
different puncturing patterns for every transmission to 
the individual receiving devices when transmitting iden- 
tical series of information data to the plurality of the re- 
ceiving devices, thereby enabling the system to vary 
puncturing locations for every transmission to the indi- 
vidual receiving devices, prevent a degradation in like- 
lihood of certain information data, and further improve 
quality of communication. 

[0069] Although the transmission controller 601 in the 
present exemplary embodiment is so arranged in ad- 
vance that transmission frequencies to the individual re- 
ceiving devices are approximately equal, and their 
transmission timings do not overiap with each other, 
these are not restrictive. Instead, the transmission fre- 
quencies to the individual receiving devices may be ar- 
ranged so as not to overiap between the transmissions, 
while maintaining the transmission timings approxi- 
mately equal. Or, both of the transmission timings and 
the transmission frequencies can be an-anged not to 
overiap between the transmissions to the receiving de- 
vices. In these cases, information for reception timings 
and receiving frequencies are to be set with the recep- 
tion controllers 611a and 61 1 b in the individual receiving 
devices according to infonnation of the transmission 
side. 

[0070] Also, the transmission devices may be provid- 
ed with a code-division multiplex signal transmitter, in- 
stead of the modulator / transmitters 602, for modulating 
and transmitting the plurality of punctured data series 
with code-division multiplexing, while maintaining the 
transmission timings and the transmission frequencies 
of the transmission controller 601 approximately equal. 
At the same time, each of the receiving devices may 
comprise a code-division multiplex signal receiver, in- 
stead of the receiver / demodulators 612a and 612b, for 
outputting series of demodulated data by receiving and 
demodulating a specific signal addressed to the individ- 
ual receiving devices out of the signals transmitted with 
code-division multiplexing from the transmission device 
by way of extracting It with the despreading process, 
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while setting the reception timings and the receiving fre- 
quencies approximately equal between the reception 
controllers 611a and 611b. Hence the system can be 
constituted with a transmission device for transmitting 
identical series of infonnation data by code-division mul- 5 
tiplexing to a plurality of receiving devices, and the re- 
ceiving devices for receiving and demodulating the 
code-division multiplexed signals. 
[0071] Furthermore, each receiving device may be 
provided with a reception level measuring unit for meas- 
uring individual signal levels received by the receiver / 
demodulator 612a or 612b according to information for 
the reception timing and the reception frequency sup- 
plied by the reception controller 611a or 611b, and out- 
putting a result of the measurements. Also, the output 15 
processing device 620 may be provided with a weighting 
/ combining unit, instead of the combining unit 621, for 
weighting and compounding the individual series of 
depunctured data based on the signal reception levels 
supplied by the individual receiving devices in order to 20 
gain an effectiveness equivalent to the maximum-ratio 
combine diversity, in the same manner as the third ex- 
emplary embodiment. 

[0072] Although the system of the described embod- 
iment is provided with two receiving devices, this is not 25 
exclusive and three or more receiving devices may be 
provided, if puncturing pattems to be used for punctur- 
ing during transmission to the individual receiving devic- 
es are generated in different varieties, and a multiple 
puncturing pattern generator In the transmission device 30 
Is adapted to generate every one of these pattems. 

Seventh Exemplary Embodiment 

[0073] A seventh exemplary embodiment relates to a 35 
satellite-path diversity transmission and reception sys- 
tem, in which a transmission device transmits the 
above-described plurality of different series of punc- 
tured data via a plurality of paths with same canier wave 
but different in time, and a receiving device receives 40 
them via a plurality of satellite repeater stations. 
[0074] Fig. 7 shows a structure of a satellite-path di- 
versity transmission and reception system of the sev- 
enth exemplary embodiment. Satellite repeater stations 
700a and 700b relay transmission signals from an earth ^5 
station transmission device 710 to an earth station re- 
ceiving device 720. The earth station transmission de- 
vice 710 is provided with an earth station modulator / 
transmitter 711 in placeof the diversity transmission tim- 
ing controller 104 and the time-diversity modulator / so 
transmitter 105 in the transmission devicelOO of Figs. 
1A and IB. All other structure and operation remain 
same as the transmission device 1 00 of Figs. 1 A and 1 B. 
[0075] Also, the earth station receiving device 720 is 
provided with an earth station receiver / demodulator 55 
721 in place of the diversity reception timing controller 
111 and the time-diversity receiver / demodulator 112 in 
the receiving devicellO of Figs. 1A and IB. All other 



structure and operation remain same as the receiving 
device 110 of Figs. 1 A and IB. 
[0076] The satellite-path diversity transmission and 
reception system constructed as above operates in a 
manner, which will be described hereinafter. In the earth 
station transmission device 710, a convolutional coding 
unit 101 convolution-codes identical series of Infonna- 
tion data at first. A puncturing unit 1 03 punctures the 
series of obtained convolution-coded data by using 
each of two forms of puncturing pattems A, 102a, and 
B, 102b, shown in Fig. IB, supplied from a multiple 
puncturing pattem generator 102, and outputs two se- 
ries of punctured data. 

[0077] The earth station modulator / transmitter 711 
modulates and transmits a series of data punctured with 
the puncturing pattem A, 102a, out of the two series of 
punctured data supplied from the puncturing unit 103 
toward the satellite repeater station 700a. The earth sta- 
tion modulator / transmitter 711 also modulates and 
transmits another series of data punctured with the 
puncturing pattem B, 102b, toward the satellite repeater 
station 700b. 

[0078] The earth station receiver / demodulator 721 
in the earth station receiving device 720 receives and 
demodulates individual transmission signals relayed via 
the satellite repeater stations 700a and 700b, and out- 
puts two varieties of demodulated data series. 
[0079] A depuncturing unit 114 depunctures the se- 
ries of demodulated data derived from a signal of the 
satellite repeater station 700a, out of the two series of 
demodulated data supplied from the earth station re- 
ceiver/demodulator 721 , by using a puncturing pattem, 
which is identical to the puncturing pattem A, 1 02a, sup- 
plied by a multiple puncturing pattem generator 113. 
The depuncturing unit 1 1 4 also depunctures another se- 
ries of demodulated data derived from a signal of the 
satellite repeater station 700b by using a puncturing pat- 
tem that is identical to the puncturing pattem B, 102b, 
supplied by the multiple puncturing pattem generator 
113. 

[0080] A combining unit 115 compounds the two va- 
rieties of depunctured data series obtained here from 
symbol to symbol in a unit of block. Then, a convolution- 
al decoding unit 1 1 6 convolution-decodes the combined 
result, and outputs a series of decoded infonnation data 
732. 

[0081] With the present exemplary embodiment of 
this invention, as has been described, the earth station 
transmission device punctures identical series of infor- 
mation data by using a plurality of different puncturing 
pattems, and executes a satellite-path diversity trans- 
mission of the different series of obtained punctured da- 
ta to a plurality of satellites as transmission data for in- 
dividual satellite-path diversity branches. The earth sta- 
tion receiving device depunctures the transmission data 
by using a plurality of different puncturing pattems, 
which are identical to those of the transmission side, 
compounds and convolution-decodes thereafter. In this 
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way, the invention is able to avoid a degradation in like- 
lihood of certain information data» and to further improve 
quality of the communication. 

[0082] Although the present exemplary embodiment 
has a structure for making a unidirectional communica- 
tion from the earth station transmission device to the 
earth station receiving device, this is not restrictive. In a 
system comprising a plurality of earth stations for per- 
forming a path-diversity transmission and reception via 
a plurality of satellite repeater stations, for example, 
each of the earth stations may comprise both of an earth 
station transmission device 71 0 and an earth station re- 
ceiving device 720. 

[0083] Although the system of the described embod- 
iment is adapted to use two satellite repeater stations, 
this is not exclusive and three or more repeater stations 
can be used as Is evident from the other exemplary em- 
bodiments. 

[0084] Again, although the foregoing first, fourth, fifth 
and sixth exemplary embodiments are systems that 
make one-way communication from transmission devic- 
es to receiving devices, they can be systems that make 
bi-directional communication between two transmission 
/ reception devices having a combined function of both 
transmission device and receiving device and sharing 
common functional components between them. 
[0085] Although the transmission device in each of 
the foregoing exemplary embodiments has been de- 
scribed as having a (multiple) puncturing pattern gener- 
ator and a puncturing unit as separate blocks, they can 
be combined into one block. For example, the punctur- 
ing unit may be adapted to generate a (or plural fonms 
of) puncturing pattem(s), and canry out puncturing also. 
In the same manner, the receiving device has been de- 
scribed as having a (multiple) puncturing pattern gener- 
ator and a depuncturing unit as separate blocks, they 
can be combined also into one block. For example, the 
depuncturing unit may be adapted to generate a (or plu- 
ral forms of) puncturing pattem(s) identical to the (plural 
forms of) puncturing pattem(s) generated by the (multi- 
ple) puncturing pattem generator of the transmission 
device, and carry out depuncturing. 
[0086] Accordingly, a system of the present invention 
convolution-codes series of infonmation data by using 
puncturing pattems, which differ from one diversity 
branch to another, when transmitting and receiving pri- 
marily the series of information data with a combination 
of punctured-convolution-coding and diversity, thereby 
preventing a degradation in likelihood of certain infor- 
mation data, and achieving a remarkable improvement 
in quality of communication. 



Claims 

1 . A receiver comprising: 

reception / demodulation means (112) for re- 



ceiving and demodulating a signal transmitted 
by a transmission source (100) via a communi- 
cation channel, and outputting a plurality of de- 
modulated data series (127a, 127b); 

5 depuncturing means (114) for individually 

depuncturing said plurality of demodulated da- 
ta series (127a, 127b) by using puncturing pat- 
tems (102a, 102b) that are identical to those 
used by said transmission source (ICQ), and 

10 outputting a plurality of depunctured data se- 

ries (128a. 128b); 

combining means (115) for combining said plu- 
rality of depunctured data series (128a, 128b), 
and outputting a combination result; 
15 convolution decoding means (116) for decod- 

ing said combination result and outputting de- 
coded data (122); 

characterized by further comprising 
20 reception level memory means (301 ) for measuring 
a reception level for each of said transmitted plural- 
ity of punctured data series (126a, 126b) received 
by said reception / demodulation means (112), and 
for storing a result (R1 , R2) of said measurement; 
25 and 

said combining means (302) further comprises 
weighting means that weight said plurality of 
depunctured data series (128a, 128b) according to 
said stored measurement results (R1, R2) before 
30 combining same. 

2. A transmission and reception system comprising a 
transmitter (900), a receiver (110, 310) and a com- 
munication channel between said transmitter and 
35 receiver, 

said transmitter (100) comprises: 

convolution coding means (101) for convolu- 
tion-coding a series of input data (121 ), and for 
40 outputting a convolution-coded data series 

(125), 

puncturing means (103) for individually punc- 
turing said convolution-coded data series (1 25) 
45 by using a plurality of puncturing patterns 

(102a, 102b) and outputting a plurality of punc- 
tured data series (126a, 126b); 

modulation / transmission means (105) for 
50 modulating and transmitting said plurality of 

punctured data series (126a, 126b). 

said receiver (110, 310) comprises: 

55 reception / demodulation means (112) for re- 

ceiving and demodulating said plurality of 
transmitted punctured data series, and for out- 
putting a plurality of demodulated data series 
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(127a. 127b); 

depuncturing means (114) for individually 
depuncturing said plurality of demodulated da- 
ta series (1 27a, 1 27b) by using puncturing pat- s 
terns (102a, 102b) that are identical to those 
used by said transmission source (100), and 
outputting a plurality of depunctured data se- 
ries (128a. 128b); 

10 

combining means (115) for combining said plu- 
rality of depunctured data series (128a, 128b), 
and outputting a combination result; 



plurality of puncturing patterns (102a. 102b) to 
puncture said convolution-coded data series 
(125); 

said modulation / transmission means (1 05) are 
time-diversity modulation / transmission means 
(105) that modulate and transmit said plurality 
of punctured data series (126a, 126b) one by 
one as time-diversity transmission data at pre- 
determined intervals in response to said diver- 
sity transmission timing control signal (123); 

said receiver (110, 310) further comprises: 



convolution decoding means (116) for decod- 15 
ing said combination result and outputting de- 
coded data (122); 

characterized by 

reception level memory means (301 ) for measuring 20 
a reception level for each of said transmitted plural- 
ity of punctured data series (126a, 126b) received 
by said reception / demodulation means (112), and 
for storing a result of said measurement; and 
said combining means (115) further comprises 25 
weighting means that weight said plurality of 
depunctured data series (128a, 128b) according to 
said stored measurement results (R1 , R2) before 
combining same. 

30 

The transmission and reception system according 
to claim 2, characterized In that 
said modulation / transmission means (105) trans- 
mit said plurality of punctured data series (126a, 
126b) via at least one communication channel; 35 
said reception / demodulation means (112) receive 
said transmitted plurality of punctured data via said 
at least one communication channel. 

The transmission and reception system according ^0 
to claim 2 or 3, characterized in that 
said transmitter (100) further comprises: 

multiple puncturing pattern generation means 
(102) for generating a predetermined plurality 45 
of puncturing patterns (102a, 102b) having an 
identical puncturing rate, but being different in 
their block patterns; 

diversity transmission timing control means 50 
(104) for outputting a diversity transmission 
timing control signal (123) for carrying out a di- 
versity transmission at predetermined time In- 
tervals; 

55 

said transmitter (100) being characterized in that: 
said puncturing means (1 03) uses each of said 



diversity reception timing control means (111) 
for outputting a predetermined diversity recep- 
tion timing control signal for carrying out recep- 
tion of a time-diversity transmission signal of 
the transmitter at said predetermined Intervals; 

multiple puncturing pattern generation means 
(11 3) for generating puncturing patterns (102a, 
1 02b), which are identical to the predetenmined 
plurality of puncturing patterns (102a, 102b) of 
the receiver (100); 

said receiver (110, 310) being characterized in 
that: 

said reception / demodulation means (112) are 
time-diversity reception / demodulation means 
(112) for receiving and demodulating said time- 
diversity transmission signal of the transmitter; 

said depuncturing means (114) depuncture 
each of the plurality of punctured data series 
(126a. 126b) received and demodulated by 
said time-diversity reception / demodulation 
means (112) using said plurality of puncturing 
pattems (1 02a, 1 02b) supplied by said multiple 

puncturing pattem generation means (113) of 
the receiver 

5. The transmission and reception system according 
to claim 4, characterized in that 
said demodulated data series (127a, 127b) output 
by said time-diversity reception / demodulation 
means (112) are digital values quantized with a pre- 
detemnined number of bits; 
said depuncturing process carried out by said first 
depuncturing means (114) inserts a middle value 
between two digital values corresponding to a marie 
and a space; 

said combining process earned out by said combin- 
ing means (115) adds a digital value to each symbol 
in a unit block of said plurality of depunctured data 
series (128a, 128b); and 
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said convolution decoding means (116) contains VI- 
terbi soft quantization means for executing Viterbi 
soft decision. 

6. The transmission and reception system according 5 
to claim 4 or 5, characterized in that puncturing 
locations in said predetennined plurafity of punctur- 
ing patterns (102a, 102b) are set in advance such 
that said puncturing locations do not overlap in said 
plurality of pattems. 

7. The transmission and reception system according 
to one of claims 4 to 6, characterized in that said 
multiple puncturing pattern generation means (102, 

1 1 3) in the receiver and the transmitter each com- 15 
prise: 

reference matrix generation means (201 ) for 
generating a reference matrix of puncturing 
pattems (102a, 102b), and 20 

matrix conversion means (202) for outputting a 
different puncturing pattern for each diversity 
branch by converting any one or more of rows, 
columns and elements of said reference matrix. 25 

8. The transmission and reception system according 
to one of claims 3 to 7, characterized in that 
said transmitter (400) comprises multiple punctur- 
ing pattem generation means (102) for generating 30 
a predetermined plurality of puncturing pattems 
(102a, 102b) having an identical puncturing rate, 

but being different in their block pattems; 
said modulation / transmission means (105) is a 
code division multiplex signal transmission means 35 
(401 ) for transmitting said plurality of punctured da- 
ta series (126a, 126b) and transmits same simulta- 
neously: 

said receiver (410) comprises comprises multiple 
puncturing pattem generation means (1 1 3) for gen- <o 
erating a predetermined plurality of puncturing pat- 
tems (1 02a, 1 02b), which are identical to the plural- 
ity of puncturing pattems (102a, 102b) generated 
by the multiple puncturing pattem generation 
means (1 02) of the transmitter (400); and 45 
said reception / demodulation means (1 1 2) are code 
division multiplex signal reception means (402) for 
receiving and demodulating said plurality of trans- 
mitted punctured data series and outputting a plu- 
rality of demodulated data series (127a, 127b). 50 

9. The transmission and reception system according 
to one of claims 4 to 8, characterized in that 
said transmitter is a transmission earth station (710) 

of a satellite-channel transceiver system; 55 
said receiver is a receiving earth station (720) of a 
satellite transceiver system; and 
said transmission and reception system further 
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comprises a plurality of repeater stations (700a, 
700b) that receive the convolution-coded and punc- 
tured data series transmitted by said a transmission 
earth station (710) and propagate the convolution- 
coded and punctured data series to said receiving 
earth station (720). 

10. The transmission and reception system according 
to one of claims 3 to 9, characterized in that 
said transmission and reception system comprises 
a plurality of earth stations (710, 720) communicat- 
ing with one another via said plurality of satellite re- 
peater stations (700a, 700b); each earth station 
comprising a transmission earth station and a re- 
ceiving earth station. 

11. A transmission and reception system comprising a 
plurality of transmitters (500a, 500b) for transmitting 
series of identical infomiation data (521), and a re- 
ceiver (51 0) for receiving a plurality of signals trans- 
mitted by said transmitters (500a. 500b), each of 
said plurality of transmitters comprising: 

convolution coding means (501 a, 501 b) for 
convolution-coding and outputting said series 
of identical information input data (521); 

puncturing pattem generation means (502a, 
502b) for generating a puncturing pattem; 

puncturing means (503a, 50db) for puncturing 
a convolution-coded data series (125) output 
by said convolution coding means (501a, 501 b) 
by using the puncturing pattem from said punc- 
turing pattern generation means (502a, 502b), 
and outputting a punctured data series; 

transmission control means (504a, 504b) for 
outputting a predetermined transmission timing 
and a predetermined transmission frequency to 
said transmitter to control a transmission; and 

a first modulation / transmission means (505a, 
505b) for modulating and transmitting said 
punctured data series in response to said trans- 
mission timing and transmission frequency; 

said receiver (510) comprising: 

reception control means (511) for outputting a 
predetermined reception timing and a predeter- 
mined reception frequency to control a recep- 
tion process: 

reception / demodulation means (512) for re- 
ceiving and demodulating said plurality of punc- 
tured data series (126a, 126b) of said plurality 
of transmitters in response to said predeter- 
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mined reception timing and said predetemnined 
reception frequency, and for outputting individ- 
ual demodulated data series (127a, 127b); 

multiple puncturing pattern generation means 5 
(113) for generating a plurality of puncturing 
patterns (102a. 102b); 

depuncturing means (114) for depuncturing 
each of the demodulated data series (127a, io 
127b) and outputting individual depunctured 
data series (128a, 128b); 

combining means (115) for combining each 
symbol in a unit block said plural depunctured 15 
data series (1 28a, 1 28b). and outputting a com- 
bination result; and 

convolution decoding means (116) for convolu- 
tion-decoding said combination result, 20 

characterized in that 

said generated puncturing patterns (102a, 102b), 
generated in by said puncturing pattem generation 

means (502a, 502b) of said plurality of transmitters, 25 
have an identical puncturing rate, but are different 
in their block patterns; 

said reception control means (511) control the re- 
ception of said plurality of punctured data series 
(126a, 126b) transmitted by said plurality of trans- 30 
mitters; 

said reception / demodulation means (512) receive 
and demodulate said plurality of punctured data se- 
ries (126a, 126b) transmitted by each of said trans- 
mitters; 35 
said puncturing patterns (102a, 102b), generated 
by said multiple puncturing pattern generation 
means (113) of said receiver, are identical to the in- 
dividual puncturing patterns (102a, 102b) of said 
plurality of transmitters (500a, 500b); ^0 
said depuncturing means (114) depuncture each of 
the demodulated data series (127a, 127b) by using 
a puncturing pattem that is identical to the one used 
by said respective transmitter to puncture the re- 
spective data; and ^5 
said transmission and reception system sets said 
transmission frequencies approximately equal and 
selects said transmission timings in advance such 
that the transmission timings of said plurality of 
transmitters do not overiap with each other, and so 
each transmitter transmits said convolution-coded 
and. with different puncturing patterns (102a, 
102b), punctured series of identical information da- 
ta at a different timing. 

55 

12. The transmission and reception system according 
to claim 9, characterized in that 
said transmission control means (504a, 504b) sets 



transmission timings approximately equal and se- 
lects said transmission frequencies In advance 
such that the transmission frequencies of said plu- 
rality of transmitters do not overiap with each other; 
and 

said reception control means (511) sets reception 
timings and reception frequencies in advance and 
to correspond to said transmission timings and said 
transmission frequencies of said plurality of trans- 
mitters. 

13. The transmission and reception system according 
to claim 9, characterized in that 

said transmission control means (504a, 504b) sets 
transmission timings and transmission frequencies 
in advance such that the transmission timings and 
the transmission frequencies of said plurality of 
transmitters do not overiap with each other, and 
said reception control means (511) sets reception 
timings and reception frequencies in advance and 
to correspond to said transmission timings and said 
transmission frequencies of said transmission con- 
trol means. 

14. The transmission and reception system according 

to claim 11, wherein: 

said transmission control means (504a, 504b) 
sets transmission timings and transmission fre- 
quencies in advance and to be approximately 
equal among said plurality of transmitters; 

said modulation / transmission means (505a, 
505b) is a code division multiplex signal trans- 
mission means for transmitting said plurality of 
punctured data series (126a, 126b); 

said reception control means (511) in said re- 
ception device sets reception timings and re- 
ception frequencies in advance and to corre- 
spond with said transmission timings and said 
transmission frequencies of said transmission 
control means; and 

said reception / demodulation means (512) are 
code division multiplex signal reception means 
for receiving and demodulating said transmit- 
ted convolution-coded and, with different punc- 
turing patterns (102a, 102b), punctured series 
of identical information data and outputting a 
plurality of demodulated data series (127a, 
127b). 

15. A transmission and reception system comprising a 
transmitter (600), a plurality of receivers (610a, 
610b) for receiving a signal output by said transmit- 
ter, 

said transmitter (600) comprising: 
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convolution coding means (101) for outputting 
a series of input data (631 ) by convolution-cod- 
ing said series of data; 

multiple puncturing pattern generation means 5 
(1 02) for generating and outputting a predeter- 
mined plurality of puncturing patterns (102a, 
102b) having an identical puncturing rate, but 
different in their block pattern; 

10 

puncturing means (103) for puncturing said 
convolution-coded data series (125) by using 
each of said predetermined plurality of punctur- 
ing patterns (1 02a, 102b), and outputting a pre- 
determined plurality of different punctured data ^5 
series; 

transmission control means (601 ) for outputting 
a predetermined transmission timing and a pre- 
determined transmission frequency for said 20 
transmitter, and 

modulation / transmission means (602) for 
modulating and transmitting each of said plu- 
rality of different punctured data series in re- 25 
sponse to said transmission timing and said 
transmission frequency, 

each of said plurality of receivers (61 Oa, 61 Ob) com- 
prising: 30 

reception control means (611a, 611b) for out- 
putting a predetermined transmission timing 
and a predetermined transmission frequency to 
control a reception process; 35 
reception / demodulation means (612a, 612b) 
for receiving and demodulating a transmitted 
punctured data series according to said prede- 
temiined reception timing and said predeter- 
mined reception frequency, and outputting a 40 
demodulated data series; 
puncturing pattem generation means (613a, 
613b) for generating a puncturing pattem; and 
depuncturing means (614a, 614b) for depunc- 
turing said demodulated data series by using 45 
said puncturing pattem supplied by said punc- 
turing pattem generation means (613a, 613b), 
and outputting a depunctured data series 
(128a. 128b), and 

50 

characterized in that 

said puncturing pattem generation means (613a, 
61 3b) In said plurality of receivers (61 Oa, 61 Ob) gen- 
erate a puncturing pattem which is identical to the 
puncturing pattem used to puncture the punctured 55 
data series the respective receiver is receiving; 
said transmission timing in the transmitter (600) is 
such that the Individual transmissions of the individ- 



ual punctured data series do not overiap, and 
said transmission frequency in the transmitter is ap- 
proximately equal among said Individual transmis- 
sions. 

the transmission and reception system further com- 
prises an output processing device (620) for accu- 
mulating series of data received in said plurality of 
receivers, said output processing device compris- 
ing: 

combining means (621 ) for combining each 
symbol in a unit blocks in said depunctured data 
series (633a, 633b) obtained from each of said 
plurality of receivers and outputting a combina- 
tion result; 

convolution decoding means (622) for convolu- 
tion-decoding said combination result; 

16. The transmission and reception system according 
to claim 13, characterized in that 

said transmission control means (601 ) sets said in- 
dividual transmission timings approximately equal 
and selects said transmission frequencies in ad- 
vance such that the transmission frequencies do 
not overiap; and 

said reception control means (611a, 611b) sets re- 
ception timings and reception frequencies for each 
receiver (61 Oa, 61 Ob) In advance and to correspond 
to said transmission timings and said transmission 
frequencies of said transmission control means 
(601). 

17. The transmission and reception system according 
to claim 13, characterized in that 

said transmission control means (601 ) sets trans- 
mission timings and transmission frequencies in ad- 
vance such that the transmission timings and the 
transmission frequencies do not overiap; and 
said reception control means (611 a, 611 b) sets re- 
ception timings and reception frequencies for each 
receiver in advance and to correspond to said trans- 
mission timings and said transmission frequencies 
of said transmission contK)l means (601). 

18. (16) The transmission and reception system ac- 
cording to claim 15, characterized in that 

said transmission control means (601) sets trans- 
mission timings and transmission frequencies in ad- 
vance and to be approximately equal; 
said modulation / transmission means (602) is a 
code division multiplex signal transmission means 
for transmitting said plurality of punctured data se- 
ries (126a, 126b); 

said reception control means (611 a, 611 b) in said 
reception device sets reception timings and recep- 
tion frequencies for each receiver in advance and 
to correspond with said transmission timings and 
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said transmission frequencies of said transmission 
control means (601); and 

said reception / demodulation means (612a, 612b) 
are code division multiplex signal reception means 
for receiving and demodulating said transmitted 
convolution-coded and, with different puncturing 
patterns (102a, 102b), punctured series of identical 
infonnation data and outputting a plurality of de- 
modulated data series. 

19. A method for reception comprising the steps of: 

receiving and demodulating a signal transmit- 
ted via a communication channel, and output- 
ting a plurality of demodulated data series 

(127a, 127b); 

depuncturing said plurality of demodulated da- 
ta series (127a, 127b) by using puncturing pat- 
tems (102a, 1 02b) that are identical to said plu- 
rality of puncturing pattems (102a, 102b) used 
in said step of puncturing, and outputting a plu- 
rality of depunctured data series (128a, 128b); 
combining said plurality of depunctured data 
series (128a, 128b), and outputting a combina- 
tion result; and 

convolution-decoding said combination result, 
and outputting a decoded data (122). 

characterized In that 

the step of combining Includes the step of weight- 
ing, which weights each of said transmitted plurality 
of depunctured data series (128a, 128b) according 
to the reception level of each of said transmitted plu- 
rality of punctured data series (126a, 126b) before 
the plurality of depunctured data series (128a, 
128b) are combined. 



PatentansprQche 

1 . Empfdnger, der umfasst: 

eine Empfangs-ZDemodulationseinrichtung 
(1 1 2), die ein Signal empfSngt und demoduliert. 
das von einer Sendequelle ( 1 00) uber ein Kom- 
munikationssignal gesendet wird, und eine 
Vielzahl demodulierter Datenreihen (127a, 
127b) ausgibt; 

eine Depunktiereinrichtung (114), die die Viel- 
zahl demodulierter Datenreihen (127a, 127b) 
unter Venwendung von Punktiermustem (102a, 
102b), die identisch mit denen sind, die durch 
die Sendequelle (100) verwendet werden, ein- 
zeln depunktiert und eine Vielzahl depunktier- 
ter Datenreihen (128a. 128b) ausgibt; 

eine Kombiniereinrichtung (115), die die Viel- 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



zahl depunktierter Datenreihen (128a. 128b) 
kombinlert und ein Kombinationsergebnis aus- 
gibt; 

eine Faltungsdecodiereinrichtung (116), die 
das Kombinationsergebnis decodiert und de- 
codierte Daten (122) ausgibt; 

dadurch gekennzelchnet, dass er des Weiteren 
umfasst: 

eine Empfangspegel-Speichereinrichtung 
(301 ), die einen Empfangspegel fur jede der 
gesendeten Vielzahl punktierter Datenreihen 
(126a, 126b), die von der Empfangs-ZDemodu- 
lationseinrichtung (112) empfangen werden, 
misst und ein Ergebnis (R1 , R2) der Messung 
speichert; und 

wobei die Kombiniereinrichtung (302) des Weiteren 
eine Wichtungseinrichtung umfasst, die die Vielzahl 
depunktierter Datenreihen (128a, 128b) entspre- 
chend der gespeicherten Messergebnisse (R1 , R2) 
wichtet, bevor sie diese kombinlert. 

Sende-und-Empfangs-System, das einen Sender 
(100), einen EmpfSnger (110, 310) und einen Kom- 
munikationskanal zwischen dem Sender und dem 
Empfdnger umfasst, 
wobei der Sender (100) umfasst: 

eine Faltungscodiereinrichtung (101), die Fal- 
tungscodierung einer Reihe von Eingabedaten 
(121 ) durchfuhrt und eine faltungscodierte Da- 
tenreihe (125) ausgibt, 

eine Punktiereinrichtung (103), die die fal- 
tungscodierten Datenreihen (125) unter Ver- 
wendung einer Vielzahl von Punktiermustem 
(120a, 102 b) einzein punktiert und eine Viel- 
zahl punktierter Datenreihen (126a, 126b) aus- 
gibt; 

eine Modulations-ZSendeeinrichtung (105), die 
die Vielzahl punktierter Datenreihen (126a, 
126b) moduliert und sendet, 

wobei der EmpfSnger (110, 310) umfasst: 

eine Empfangs-ZDemodulationseinrichtung 
(112), die die Vielzahl gesendeter punktierter 
Datenreihen empfdngt und demoduliert und ei- 
ne Vielzahl demodulierter Datenreihen (127a. 
127b) ausgibt; 

eine Depunktiereinrichtung (114), die die Viel- 
zahl demodulierter Datenreihen (127a, 127b) 
unter Venwendung von Punktiermustem (102a, 
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102b). die identisch mit denen sind. die durch 
die Sendequelle (100) verwendet werden, ein- 
zeln depunktiert und eine Vielzahl depunktier- 
ter Datenreihen (128a, 128b) ausgibt; 

5 

eine Kombiniereinrichtung (115). die die Viel- 
zahl depunktierter Datenreihen (128a. 128b) 
komblniert und ein Kombinationsergebnis aus- 
gibt; 

10 

eine Faltungsdecodiereinrichtung (116), die 
das Kombinationsergebnis decx>diert und de- 
codierte Daten (122) ausgibt; 

gekennzeichnet durch: is 

eine Empfangspegel-Speichereinrichtung 
(301). die einen Empfangspegel fur jede der 
gesendeten Vielzahl punktierter Datenreihen 
(1 26a, 1 26b), die von der Empfangs-ZDemodu- 20 
lationseinrichtung (112) empfangen werden. 
misst und ein Ergebnis der Messung speichert; 
und 

wobei die Kombiniereinrichtung (1 1 5) des Weiteren 25 
eine Wichtungseinrichtung umfasst, die die Vielzahl 
depunktierter Datenreihen (128a, 128b) entspre- 
chend dergespeicherten Messergebnisse (R1, R2) 
wichtet, bevor sie diese komblniert. 

30 

Sende-und-Empfangs-System nach Anspruch 2, 
dadurch gekennzeichnet, dass: 

die Modulations-ZSendeeinrichtung (105) die 
Vielzahl punktierter Datenreihen (126a, 126b) 35 
Ober wenigstens einen Kommunikationssignal 
sendet; 

wobei die Empfangs-ZDemodulationseinrichtung 
(112) die gesendete Vielzahl punktierter Daten uber ^0 
den wenigstens einen Kommunikationssignal emp- 
fdngt. 

Sende-und-Empfangs-System nach Anspruch 2 
Oder 3, dadurch gekennzeichnet. dass: ^5 

der Sender (100) des Weiteren umfasst: 

mehrere Punktiermuster-Erzeugungsein- 
richtungen (102), die eine vorgegebene 50 
Vielzahl von Punktiemiustem (102a, 102b) 
erzeugen. die eine identische Punktierrate 
haben, sich jedoch hinsichtlich ihrer Block- 
muster unterscheiden; 

55 

eine Diversitysende-Zeitsteuereinrichtung 
(104), die ein Diversitysende-Zeitsteuersi- 
gnal (1 23) ausgibt, um ein Diversitysenden 



in vorgegebenen Zeitintervallen auszufuh- 
ren; 

wobei der Sender (100) dadurch gekennzeichnet 
ist, dass: 

die Punktiereinrichtung (1 03) jedes der Vielzahl 
von Punktiemiustem (102a. 102b) venwendet. 
um die faitungscodierten Datenreihen (125) zu 
punktieren; 

die Modulations-ZSendeeinrichtung (105) eine 
Zeitdiversity-Modulations-ZSendeeinrichtung 
(105) ist. die in Reaktion auf das Diversltysen- 
de-ZZeitsteuersignal (123) die Vielzahl punk- 
tierter Datenreihen (126a, 126b) nacheinander 
als Zeitdiverslty-Sendedaten moduliert und 
sendet; 

wobei der Empfdnger (110, 310) des Weiteren um- 
fasst: 

eine Diversityempfangs-Zeitsteuereinrichtung 

(111) , die ein vorgegebenes Diversityemp- 
fangs-Zeltsteuersignal ausgibt, um Empfong 
eines Zeltdiversity-Sendesignals des Senders 
in den vorgegebenen Intervallen auszufUhren; 

mehrere Punktiermuster-Erzeugungseinrich- 
tung (113), die Punktienmuster (102a, 102b) er- 
zeugen, die mit der vorgegebenen Vielzahl von 
Punktiermustem (1 02a, 102b) des Empfdngers 
(100) identisch sind; 

wobei der Empfdnger (110, 310) dadurch gekenn- 
zeichnet ist, dass: 

die Empfangs-ZDemodulationseinrichtung 

(112) eine Zeitdiversity-Empfangs-ZDemodu- 
lationseinrichtung (112) ist, die das Zeitdiversi- 
ty-Sendesignal des Senders empfdngt und de- 
moduliert; 

die Depunktiereinrichtung (114) jede der Viel- 
zahl punktierter Datenreihen (126a, 126b), die 
durch die Zeitdiversity-Empfangs-ZDemodulati- 
onseinrichtung (1 1 2) empfangen und demodu- 
liert werden, unter Verwendung der Vielzahl 
von Punktiermustem (102a, 102b), die durch 
die mehreren Punktiermuster-Erzeugungsein- 
richtungen (113) des Empfdngers zugefOhrt 
werden. depunktiert. 

5. Sende-und-Empfangs-System nach Anspruch 4. 
dadurch gekennzeichnet. dass: 

die demodulierte Datenreihen (1 27a. 1 27b), die 
von der Zeitdiversity-Empfangs/Demodulati- 
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onseinrichtung (112) ausgegeben werden, di- 
gitale Werte sind, die mit einer vorgegebenen 
Anzahl von Bits quantisiert sind; 

bel dem Depunktiervorgang, der durch die er- 5 
ste Depunlctiereinrichtung (114) ausgefuhrt 
wird, ein mittlerer Wert zwischen zwet digitate 
Werte eingefugt wird, die einem einem Zeichen 
und einer Leersteile entsprechen; 

10 

bei dem Kombiniervorgang, der durch die Kom- 
biniereinrichtung (115) ausgefQhrt wird, zu je- 
dem Symbol in einer Blockeinheit der Vielzahl 
depunktierter Datenserien (128a. 128b) ein di- 
gitaler Wert hinzugefQgt wird, und f ^ 



die Faltungsdecx)diereinrichtung (116) eine Vi- 
terbi-Weichquantifizierungseinrichtung zum 
DurchfOhren von Viterbi-Weichentscheidung 
enthdit. 

6. Sende-und-Empfangs-System nach Ansprucli 4 
Oder 5, dadurch gekennzeichnet, dass Punktier- 
positionen in der vorgegebenen Vielzahl von Punk- 
tiermustem (102a, 102b) im Voraus so festgetegt 
werden, dass sich die Punktierpositionen in der 
Vielzahl von Mustem nicht uberlappen. 

7. Sende-und-Empfangs-System nach einem der An- 
sprQche 4 bis 6, dadurch gekennzeichnet, dass 
die mehreren Punktiemiuster-Erzeugungseinrich- 
tungen (112, 113) in dem Empfdnger und dem Sen- 
der jeweils umfassen: 

eine Bezugsmatrix-Erzeugungseinrichtung 
(201), die eine Bezugsmatrix von Punktiemnu- 
stem (102a, 102b) erzeugt, und 

eine Matrix-Umwandlungseinrichtung (202), 
die ein anderes Punktiermusterfur jeden Diver- 
sityzweig ausgibt. in dem sie eine Oder mehrere 
Reihen, Spalten und Elemente der Bezugsma- 
trix umwandelt. 

8. Sende-und-Empfangs-System nach einem der An- 
sprUche 3 bis 7. dadurch gekennzeichnet, dass: 

der Sender (400) mehrere Punktiemiuster-Er- 
zeugungseinrichtungen (1 02) umfasst, die eine 
vorgegebene Vielzahl von Punktiermustem 
(102a, 102b) erzeugen, die eine identische 
Punktierrate haben, sich jedoch hinsichtlich ih- 
rer Blockmuster unterscheiden; 

die Modulier-ZSendeeinrichtung (105) eine Co- 
demultiplex-Signalsendeeinrichtung (401) ist, 
die die Vielzahl punktierter Datenreihen (126a. 
126b) sendet und diese gleichzeitig sendet; 



der Empfdnger (410) mehrere Punktiermuster- 
Erzeugungseinrichtungen (113) umfesst. die 
eine vorgegebene Vielzahl von Punktiermu- 
stem (102a, 102b) erzeugen, die mit der Viel- 
zahl von Punktienmustem (102a, 102b) Iden- 
tisch sind, die durch die mehreren Punktiennu- 
ster-Erzeugungseinrichtungen (102) des Sen- 
ders (400) erzeugt werden; und 

die Empfangs-ZDemoduliereinrichtung (112) ei- 
ne Codemultiplex-Signaiempfangseinrichtung 
(402) ist, die die Vielzahl gesendeter punktier- 
ter Datenreihen empfdngt und demoduliert und 
eine Vielzahl demodulierter Datenreihen 
(127a, 127b) ausgibt. 

9. Sende-und-Empfangs-System nach einem der An- 
spruche 4 bis 8, dadurch gekennzeichnet, dass: 

20 der Sender eine Sende-Erdstation (71 0) eines 

Satellitenkanal-Sender-Empfdnger-Systems 
ist; 

der Empfdnger eine Empfangs-Erdstation 
25 (720) eines Satelliten-Sender-Empfdnger-Sy- 

stems ist; und 

das Sende-und-Empfangs-System des Weite- 
ren eine Vielzahl von Zwischenverstarkersta- 
30 tionen (700a, 700b) umfasst, die die faltungs- 

codierten und punktierten Datenreihen emp- 
fangen, die von einer Sende-Erdstation (71 0) 
gesendet werden, und die faltungscodierten 
und punktierten Datenreihen zu der Empfangs- 
35 Erdstation (720) weiterleiten. 

10. Sende-und-Empfangs-System nach einem der An- 
spruche 3 bis 9, dadurch gekennzeichnet, dass: 

40 das Sende-und-Empfangs-System eine Viel- 

zahl von Erdstationen (710, 720) umfasst, die 
miteinander uber die Vielzahl von Satelliten- 
Zwischenverstarkerstatlonen (700a, 700b) 
kommunizieren, wobei jede Erdstation eine 
45 Sende-Erdstation und eine Empfangs-Erdsta- 

tion umfasst. 

11. Sende-und-Empfangs-System, das eine Vielzahl 
von Sendem (500a, 500b), die Reihen identischer 

50 Informationsdaten (521 ) senden, und einen Emp- 
fdnger (510), der eine Vielzahl von Signalen emp- 
fdngt, die von den Sendern (500a, 500b) gesendet 
werden, umfasst, wobei jeder der Vielzahl von Sen- 
denfi umfasst: 

55 

eine Faltungscodiereinrichtung (501 a. 501 b), 
die Faltungscodierung der Reihe identischer 
Infomnationseingabedaten (521 ) durchfuhrt 
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und sie ausgibt; 

eine Punktiemnuster-Erzeugungseinrichtung 
(502a, 502b), die ein Punktiermuster erzeugt; 

5 

eine Punktiereinrichtung (503a, 503b), die eine 
faltungscodierte Datenreihe (125), die von der 
Faltungscodiereinrichtung (501 a, 501 b) aus- 
gegeben wird, unter Verwendung des Punktier- 
musters von der Punktiermuster-Erzeugungs- io 
einrichtung (502a, 502b) punktiert und eine 
punktierte Datenreihe ausgibt; 

eine Sendesteuereinnchtung (504a, 504b), die 
eine vorgegebene Sendezeit und eine vorge- 15 
gebene Sendefrequenz an den Sender aus- 
gibt, urn ein Senden zu steuem; und 

eine erste Modulations-ZSendeeinrichtung 
(505a, 505b), die in Reaktion auf die Sendezeit 20 
und die Sendefrequenz die punktierte Daten- 
reilie moduliert und sendet; 

wobei der Empfdnger (510) umfesst: 

25 

eine Sendesteuereinnchtung (511), die eine 
vorgegebene Empfangszeit und eine vorgege- 
bene Empfangsfrequenz ausgibt, urn einen 
Empfangsvorgang zu steuem; 

30 

eine Empfangs-ZDemodulatlonseinrichtung 
(512), die in Reaktion auf die vorgegebene 
Empfangszeit und die vorgegebene Empfangs- 
frequenz die Vielzahl punktierter Datenreihen 
(126a. 126b) der Vielzahl von Sendem emp- 35 
fdngt und demoduliert und einzelne demodu- 
lierte Datenreihen (127a, 127b) ausgibt; 

mehrere Punktlemiuster-Erzeugungseinrich- 
tungen (1 1 3), die eine Vielzahl von Punktiermu- 40 
stem (102a, 102b) erzeugen; 

eine Depunktiereinrichtung (114), die jede der 
demodulierten Datenreihen (127a, 127b) de- 
punktiert und einzelne depunktierte Datenrei- 45 
hen (128a. 129b) ausgibt; 

eine Kombiniereinrichtung (115), die jedes 
Symbol in einer Blockeinheit der mehreren Da- 
tenreihen (128a, 128b) kombiniert und ein 50 
Kombinationsergebnis ausgibt; und 

eine Faltungsdecodiereinrichtung (116). die 
Faltungsdecodierung des Kombinationsergeb- 
nisses durchfuhrt, 55 

dadurch gekennzeichnet, dass: 



die erzeugten Punktiermuster (1 02a, 1 02b), die 
durch die Punktiennuster-Erzeugungseinrlch- 
tungen (502a, 502b) der Vielzahl von Sendem 
erzeugt werden, eine identische Punktierrate 
haben, sich jedoch hinsichtlich ihrer Blockmu- 
ster unterscheiden; 

die Empfangssteuereinrichtung (511) den 
Empfang der Vielzahl punktierter Datenreihen 
(1 26a, 1 26b) steuert, die durch die Vielzahl von 
Sendem gesendet werden; 

die Empfangs-ZDemodulationseinrichtung 
(512), die Vielzahl punktierter Datenreihen 

(126a, 126b), die durch jeden der Sender ge- 
sendet werden, empfangt und demoduliert; 

die Punktiermuster (102a, 102b), die durch die 
mehreren Punktiermuster-Erzeugungseinrich- 
tungen (113) des EmpfSngers erzeugt werden, 
mit den einzelnen Punktiermustem (102a, 
102b) der Vielzahl von Sendem (500a, 500b) 
identisch sind; 

die Depunktiereinrichtung (11 4) jede der demo- 
dulierten Datenreihen (127a, 127b) unter Ver- 
wendung eines Punktienmusters depunktiert, 
das mit dem identisch ist, das durch den ent- 
sprechenden Sender zum Punktieren der ent- 
sprechenden Daten venn^endet wird; und 

das Sende-und-Empfangs-System die Sende- 
frequenzen anndhemd gleich einstellt und die 
Sendezeiten im Voraus so auswShIt, dass die 
Sendezeiten der Vielzahl von Sendem einan- 
der nicht ubertappen. und jeder Sender die fal- 
tungscodierten und mit verschiedenen Punk- 
tiemiustem (102a, 102b) punktierten Reihen 
identlscher Informatlonsdaten zu einer ande- 
ren Zeit sendet. 

12. Sende-und-Empfangs-System nach Anspruch 9, 
dadurch gekennzeichnet, dass: 

die Sendesteuereinnchtung (504a, 504b) Sen- 
dezeiten anndhemd gleich einstellt und die 
Sendefrequenzen im Voraus so auswdhit, dass 
die Sendefrequenzen der Vielzahl der Sender 
einander nicht uberlappen; und 

die Empfangssteuereinrichtung (511) Emp- 
fangszeiten und Empfangsfrequenzen im Vor- 
aus einstellt, so dass sie den Sendezeiten und 
den Sendefrequenzen der Vielzahl von Sen- 
dem entsprechen. 

13. Sende-und-Empfangs-System nach Anspruch 9, 
dadurch gekennzeichnet, dass: 
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die Sendesteuerelnrichtung (504a. 504b) Sen- 
dezeiten und Sendefirequenzen im Voraus so 
einstellt, dass die Sendezeiten und die Sende- 
frequenzen der Vielzahi von Sendem einander 
nicht uberlappen; und 

die Empfangssteuereinrichtung (511) Emp- 
fangszeiten und Empfangsfrequenzen Im Vor- 
aus so einstellt, dass sie den Sendezeiten und 
den Sendefrequenzen der Sendesteuereln- 
richtung entsprechen. 

14. Sende-und-Empfangs-System nach Anspruch 11, 
wobei: 

die Sendesteuereinrichtung (504a, 504b) Sen- 
dezeiten und Sendefrequenzen im Voraus ein- 
stellt, so dass sie einander unter der Vielzahi 
von Sendem gleich sind; 



eine Punktiereinrichtung (103), die die fal- 
tungscodierten Datenreihen (125) unter Ver- 
wendung jedes der vorgegebenen Vielzahi von 
Punktiermustern (102a, 102b) punktiert und ei- 
5 ne vorgegebene Vielzahi verschledener punk- 

tierter Datenreihen ausgibt; 

eine Sendesteuereinrichtung (601), die eine 
vorgegebene Sendezeit und eine vorgegebene 
10 Sendefrequenz fOr den Sender ausgibt; und 

eine Modulations-ZSendeeinrichtung (602), die 
in Reaktion auf die Sendezeit und die Sende- 
frequenz jede der Vielzahi verschledener punk- 
15 tierter Datenreihen moduliert und sendet, 

wobei jeder der Vielzahi von Empf3ngem (610a, 
610b) umfasst: 



die Modulations-ZSendeeinrichtung (505a, 20 
505b) eine Codemultiplex-Signalsendeeinrich- 
tung ist, die die Vielzahi punktierter Datenrei- 
hen (126a, 126b) sendet; 

die Empfangssteuereinrichtung (511) in der 25 
Empfangsvorrichtung Empfangszeiten und 
Empfangsfrequenzen im Voraus einstellt, so 
dass sie den Sendezeiten und den Sendefre- 
quenzen der Sendesteuereinrichtung entspre- 
chen; und 30 



eine Empfangssteuereinrichtung (611a, 611 b), 
die eine vorgegebene Sendezeit und eine vor- 
gegebene Sendefrequenz ausgibt, urn einen 
Empfangsvorgang zu steuem; 

eine Empfangs-ZDemodulationseinrichtung 
(612a, 612b), die eine gesendete punktierte 
Datenreihe entsprechend der vorgegebenen 
Empfangszeit und der vorgegebenen Emp- 
fangsfrequenz empfdngt und demodullert und 
eine demodulierte Datenreihe ausgibt; 



die Empfangs-ZDemoduiationseinrichtung 
(512) eine Codemultiplex-Signalempfangsein- 
richtung ist, die die gesendeten faltungscodier- 
ten und mit verschiedenen Punktiermustern 
(1 02a, 1 02b) punktierten Reihen identischer In- 
formationsdaten empfSngt und demoduliert 
und eine Vielzahi demodulierter Datenreihen 
(127a, 127b) ausgibt. 

15. Sende-und-Empfangs-System, das einen Sender 
(600). eine Vielzahi von Empfangem (610a, 610b), 
dieein von dem Sender ausgegebenes Signal emp- 
fangen, umfasst, 
wobei der Sender (600) umfasst: 

eine Faltungscodiereinrichtung (101 ), die el ne 
Reihe von Eingabedaten (631 ) ausgibt, indem 
sie Faitungscodierung der Reihe von Daten 
durchfuhrt; 

mehrere Punktiermuster-Erzeugungseinrich- 
tungen (102), die eine vorgegebene Vielzahi 
von Punktiemfiustem (102a, 102b) erzeugen 
und ausgeben, die eine identische Punktierrate 
haben, sich jedoch hinsichtlich ihres Blockmu- 
sters unterscheiden; 
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eine Punktiermuster-Erzeugungseinrichtung 
(613a, 613b), die ein Punktiermuster erzeugt; 
und 

eine Depunktierelnrichtung (614a, 614b), die 
die demodulierte Datenreihe unter Verwen- 
dung des Punktiermusters, das von der Punk- 
tiermuster-Erzeugungseinrichtung (61 3a, 
61 3b) zugefuhrt wird, depu nktiert und eine de- 
punktierte Datenreihe (128a. 128b) ausgibt, 
und 

dadurch gekennzeichnet, dass: 

die Punktiermuster-Erzeugungseinrichtungen 
(613a, 613b) in der Vielzahi von Empfangem 
(610a, 610b) ein Punktiemiuster erzeugen, das 
mit dem Punktiemiuster identisch ist, das ver- 
wendet wird, um die punktierte Datenreihe zu 
punktieren, die der jeweilige EmpfSnger emp- 
fangt; 

die Sendezeit in dem Sender (600) so Ist, dass 
sich die einzelnen Sendevorgdnge der einzel- 
nen punktierten Datenreihen nicht uberiappen, 
und 
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die Sendefrequenz in dem Sender unter den 
einzelnen Sendevorgdngen anndhemd gleich 
ist, 

das Sende-und-Empfangs-System des Weite- 5 
ren eine Ausgabe-Verarbeitungseinrichtung 
(620) umfasst, die Reihen von Daten, die in der 
Vielzali) von EmpfSngem empfangen werden. 
ald(umuiiert, wobei die Ausgabe-Verarbei- 
tungsvorrichtung umfesst: io 

eine Kombiniereinrichtung (621), die jedes 
Symbol In einer Blockeinheit in der de- 
punktierten Datenreilie (633a, 633b), die 
von jedem der Vielzahl von Empfangem i5 
gewonnen wird, kombiniert und ein Kombi- 
natlonsergebnis ausgibt, 

eine Faltungsdecodierelnrichtung (622), 
die Faltungsdecodierung des Komblnati- 20 
onsergebnisses durchfiihrt. 

16. Sende-und-Empfangs-System nach Anspruch 13, 
dadurch gekennzeichnet, dass: 

25 

die Sendesteuereinrichtung (601 ) die einzel- 
nen Sendezeiten anndhemd gleich einsteilt 
und die Sendefrequenzen im Voraus so aus- 
wdhlt, dass sich die Sendefrequenzen nicht 
Qberlappen; und 30 

die Empfangssteuereinrichtung (611 a, 611 b) 
Empfangszeiten und Empfangsfrequenzen fur 
jeden EmpfSnger (610a, 610b im Voraus so 
einsteilt, dass sie den Sendezeiten und den 35 
Sendefrequenzen der Sendesteuereinrichtung 
(601)entsprechen. 

17. Sende-und-Empfangs-System nach Anspruch 13, 
dadurch gekennzeichnet, dass: <o 

die Sendesteuereinrichtung (601 ) Sendezeiten 
und Sendefrequenzen im Voraus so einsteilt, 
dass sich die Sendezeiten und die Sendefre- 
quenzen nicht uberlappen; und ^5 

die Empfangssteuereinrichtung (611a, 611b) 
Empfangszeiten und Empfangsfrequenzen fiir 
jeden Empfdnger im Voraus so einsteilt, dass 
sie den Sendezeiten und den Sendefrequen- so 
zen der Sendesteuereinrichtungen (601) ent- 
sprechen. 

18. Sende-und-Empfangs-System nach Anspruch 15, 
dadurch gekennzeichnet, dass: 55 

die Sendesteuereinrichtung (601 ) Sendezeiten 
und Sendefrequenzen im Voraus so einsteilt, 



dass sie anndhemd gleich sind; 

die Modulations-ZSendeeinrichtung (602) eine 
Codemultiptex-Signalsendeeinrichtung ist, die 
die Vielzahl punktierter Datenreihen (126a, 
126b) sendet; 

die Empfangssteuereinrichtung (611a, 611b) in 
der Empfangsvorrichtung Empfangszeiten und 
Empfangsfrequenzen fur jeden EmpfSnger im 
Voraus so einsteilt, dass sie den Sendezeiten 
und den Sendefrequenzen der Sendesteuer- 
einrichtung (601 ) entsprechen; und 

die Empfangs-ZDemoduliereinrichtung (612a, 
61 2b) eine Codemultiplex-Signalempfangsvor- 
richtung ist, die die gesendeten faltungscodier- 
ten und mit verschiedenen Punktiermustem 
(1 02a, 1 02b) punktierten Reihen Identischer tn- 
formationsdaten empfangt und demoduliert 
und eine Vielzahl demodulierter Datenreihen 
ausgibt. 

19. Verfahren zum Empfangen, das die folgenden 
Schritte umfasst: 

Empfangen und Demodulieren eines Signals, 
das uber einen Kommunikationskanal gesen- 
det wird, und Ausgeben einer Vielzahl demo- 
dulierter Datenreihen (127a, 127b); 

Depunktieren der Vielzahl demodulierter Da- 
tenreihen (127a, 127b) unter Venvendung von 
Punktiermustem (102a, 102b), die mit der Viel- 
zahl von Punktiermustem (102a, 102b) iden- 
tisch sind, die beim Schritt des Punktierens ver- 
wendet werden, und Ausgeben einer Vielzahl 
depunktierter Datenreihen (128a, 128b); 

Kombinieren der Vielzahl depunktierter Daten- 
reihen (128a, 128b) und Ausgeben eines Kom- 
binatlonsergebnisses; und 

Faltungscodieren des Kombinationsergebnis- 
ses und Ausgeben decodierter Daten (122), 

dadurch gekennzeichnet, dass: 

der Schritt des Kombinierens den Schritt des 
Wichtens einschliefit, bei dem jede der gesen- 
deten Vielzahl punktierter Datenreihen (128a, 
1 28b) entsprechend dem Empfangspegel jeder 
der gesendeten Vielzahl punktierter Datenrei- 
hen (126a, 1 26b) gewichtet wird, bevor die Viel- 
zahl depunktierter Datenreihen (128a, 128b) 
kombiniert werden. 
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Revendications 

1 . R6cepteur oomprenant : 

un moyen de r6ception/d6modulation (112) 5 
destine d recevoir et d d6moduler un signal 
§mls par une source d!§mission (100) par Tin- 
termediaire d'un canal de communication, et d 
d§llvrer une plurality de s6ries de donn6es d6- 
modul6es(127a, 127b); io 
un moyen de d^poln^onnement (114) destine 
d d^poingonner individuellement ladite plurality 
de series de donn^es dSmodul^es (127a, 
127b) au moyen de configurations de poingon- 
nement (1 02a, 1 02b) qui sont identiques d eel- 
les utliis6es par ladite source d'^mission (100), 
et d d^livrer une plurality de series de donn^es 
d§poin9onn6es (128a, 128b) ; 
un moyen de combinaison (115) destine d com- 
biner ladite plurality de series de donn^es d§- 20 
poingonn^es (128a, 128b) et a d^livrer un r6- 
sultat de combinaison ; 

un moyen de d^codage de convolution (116) 
destind d decoder ledit r^sultat de combinaison 
et d d^livrer des donndes ddcoddes (1 22) ; 25 

caractdrls^ en ce qu'il comprend en outre 
un moyen de m^moire de niveau de reception (301 ) 
destine d mesurer le niveau de reception pour cha- 
ques6riededonn6es poingonn6es(126a, 126b)de 30 
ladite plurality 6mise regue par ledit moyen de re- 
ception/demodulation (112)etd memoriserlerdsul- 
tat (R1 , R2) de ladite mesure ; et 
et en ce que ledit moyen de combinaison (302) 
comprend en outre un moyen de pond^ration qui 35 
pond§re ladite plurality de series de donn^es d6- 
poingonn^es (128a, 128b) en fonction desdits r6- 
sultats de mesure (R1 , R2) memorises avant de les 
combiner. 

40 

2. Systeme d'^mission et de reception comprenant un 
emetteur(IOO), un recepteur(110, 310)etun canal 
de communication entre lesdits emetteur et 
r^cepteur ; 

ledit emetteur (1 00) comprenant : 45 

un moyen de codage convolutionnel (1 01 ) des- 
tine d coder convolutionnellement une serie de 
donnees d'entr^e (121) et d deiivrer une s^rie 
de donnees cod6es convolutionnellement 50 
(125); 

un moyen de poingonnement (103) destine d 
poingonner individuellement ladite serie de 

donnees codees convolutionnellement (125) 
au moyen d'une pluralite de configurations de 55 
poingonnement (102a, 102b) et e deiivrer une 
pluralite de series de donnees poingonnees 
(126a, 126b); 



un moyen de modulation/emission (105) desti- 
ne e moduler et d emettre ladite pluralite de se- 
ries de donnees poingonnees (126a, 126b) ; 

ledit recepteur (110, 310) comprenant : 

un moyen de reception/demodulation (112) 
destine d recevoir et e demoduler ladite plura- 
lite de series de donnees poingonnees emises, 
et e deiivrer une pluralite de series de donnees 
demoduiees (127a, 127b); 
un moyen de depoingonnement (114) destine 
e depoingonner individuellement ladite pluralite 
de series de donnees demoduiees (127a, 
127b) au moyen de configurations de poingon- 
nement (102a, 102b) qui sont identiques e cel- 
los utilisees par ladite source d'emission (100), 
et e deiivrer une pluralite de series de donnees 
depoingonnees (128a, 128b) ; 
un moyen de combinaison (115) destine e com- 
biner ladite pluralite de series de donnees de- 
poingonnees (128a, 128b) et e deiivrer un re- 
sultat de combinaison ; 

un moyen de decodage de convolution (116) 
destine e decoder ledit resultat de combinaison 
et e deiivrer des donnees decodees (122) ; 

caracterise par 

un moyen de memoire de niveau de reception (301 ) 
destine d mesurer le niveau de reception pour cha- 
que serie de donnees poingonnees (1 26a, 1 26b) de 
ladite pluralite emise regue par ledit moyen de re- 
ception/demodulation (1 1 2) et e memoriser le resul- 
tat (R1 , R2) de ladite mesure ; et 
et en ce que ledit moyen de combinaison (115) com- 
prend en outre un moyen de ponderation qui pon- 
dere ladite pluralite de series de donnees depoin- 
gonnees (128a, 128b) en fonction desdits resultats 
de mesure (R1. R2) memorises avant de les com- 
biner. 

3. Systeme d'emission et de reception selon la reven- 
dication 2, caracterise en ce que 

ledit moyen de modulation/emission (105) 6met la- 
dite pluralite de series de donnees poingonnees 
(126a. 126b) par rintermediaired'au moins un canal 
de communication ; 

en ce que ledit moyen de reception/demodulation 
(112) regoit ladite pluralite emise de series de don- 
nees poingonnees par Tintennediaire d'au moins un 
canal de communication. 

4. Systeme d'emission et de reception selon la reven- 
dication 2 ou 3, caracterise en ce que 

ledit emetteur (100) comprend en outre 

un moyen de generation (102) de configura- 
tions de poingonnement multiples destine e generer 
une pluralite predeterminee de configurations de 
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poingonnements (102a, 102b) ayant un taux de 
poingonnement identique, mais dtant difF^rents 
dans leurs configurations de blocs ; 

un moyen de commande de synchronisation 
d'^mission en diversity (104) destine d d^llvrer un 5 
signal de commande de synchronisation d'^mlsslon 
en diversity (123) afin de mener une Emission en 
diversity k des intervalles de temps pr6ddtermin6s ; 
ledit ^metteur (100) §tant caractMs^ en ce que : 

10 

ledit moyen de poingonnement (103) utilise 
chaque configuration de ladite plurality de 
(102a, 102b) pour poingonner ladite s§rie de 
donn^es cod^es convolutlonnellement (125) ; 
en ce que lesdits moyens de modulation/^mis- 15 
sion (105) sont des moyens de modulation/ 
Emission (105) en diversity de temps qui mo- 
dulent et 6mettent une par une ladite plurality 
de series de donn^es poingonndes (126a, 
126b) comme des donn6es d'6mission en di- 20 
versit6 de temps d des intervalles de temps pr6- 
d^termin^s, en r6ponse audit signal de com- 
mande de synchronisation d'emlssion en diver- 
sity (123) ; 

25 

en ce que ledit rdcepteur (110, 310) comprend en 
outre 

un moyen de commande de synchronisation de 
reception en diversity (111) destine d d^livrer 30 
un signal pr6d6termin6 de commande de syn- 
chronisation de reception en diversity afin de 
mener la reception du signal d'6mission en di- 
versity de temps auxdits Intervalles de temps 
pr6d6terminys ; 35 
un moyen de gynyration (113) de configura- 
tions de poingonnement multiples destiny d gy- 
nerer des configurations de poingonnements 
(102a, 102b) qui sont identiques d la plurality 
prydyterminye de configurations de poingon- ^0 
nement (102a, .102b) de I'ymetteur (100) ; 

ledit rycepteur (110, 310) ytant caractyrl86 en ce 
que 

45 

ledit moyen de ryception/dymodulation (112) 
est un moyen de ryception/dymodulation (112) 
en diversity de temps destiny d recevoir et d 
dymoduler ledit signal d'ymission en diversity 
de temps de I'ymetteur ; so 
en ce que ledit moyen de dypoinconnement 
(114) dypoingonne chaque syrie de donnyes 
poingonnyes (126a, 126b) de la plurality regue 
et dymoduiye par ledit moyen de ryception/dy- 
modulation (112) en diversity de temps au 55 
moyen de ladite plurality de configurations de 
poingonnement (1 02a. 1 02b) dyiivryes par ledit 
moyen de gynyration (113) de configurations 



de poingonnement multiples du rycepteur. 

5. Systyme d'ymission et de ryception selon la reven- 
dication 4, caractyrisy en ce que 

lesdites syries de donnyes dymoduiyes (127a, 
1 27b) dyiivryes par ledit moyen de ryception/dymo- 
dulation (112) en diversity de temps sont des va- 
lours numyriques quantifiyes avec un nombre pry- 
dytenniny d'yiyments binaires ; 
en ce que ledit processus de dypoingonnement 
meny par le premier moyen de dypoingonnement 
(114) insyre une valeur mydiane entre deux valours 
numyriques correspondant d une marque et d un 
espace ; 

en ce que ledit processus de combinaison meny 
par ledit moyen de combinaison (115) ajoute une 
valeur numyrique y chaque symbole dans un bloc 
unity de ladite plurality de syries de donnyes dy- 
polngonnyes (128a, 128b) ; et 
en ce que ledit moyen de dycodage de convolution 
(116) contient un moyen logiciel de quantification 
de Viterbi destiny d exycuter une dycision logidelle 
de Viterbi. 

6. Systyme d*ymission et de ryception selon la reven- 
dlcation 4 ou 5, caractyrisy en ce que les empla- 
cements de poingonnement dans ladite plurality de 
configurations de poingonnement (102a, 102b) 
sont fixys y I'avance de maniyre d ce que lesdits 
emplacements de poingonnement ne se chevau- 
chent pas dans ladite plurality de configurations. 

7. Systyme d'ymission et de reception selon I'une des 
revendications 4 a 6, caractyrlse en ce que lesdits 
moyens de gynyration (102, 113) de configurations 
multiples de poingonnement dans le rycepteur et 
I'ymetteur comprennent chacun : 

un moyen de gynyration (201) de matrice de 
ryfyrence destiny y gynyrer une matrice de ry- 
fyrence des configurations de poingonnement 
(102a, 102b), et 

un moyen (202) de conversion de matrice des- 
tiny y dyiivrer une configuration de poingonne- 
ment diffyrente pour chaque branche de la di- 
versity en une quelconque ou plus des ran- 
gyes, colonnes et yiyments de ladite matrice 
de ryfyrence. 

8. Systyme d'ymission et de ryception selon I'une des 
revendications 3 y 7, caractyrisy en ce que 
ledit ymetteur (400) comprend un moyen de gyny- 
ration (102) de configurations de poingonnement 
multiples destiny d gynyrer une plurality prydyter- 
minye de configurations de poingonnements (1 02a, 
102b) ayant un taux de poingonnement identique, 
mais ytant diffyrents dans leurs configurations de 
blocs ; 
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en ce que ledit moyen de modulation/emission 
(105) est un moyen d'^mission (401) de signaux 
multiplex d partage de code destine d 6mettre ladite 
plurality de series de donn^es poingonn6es (126a, 
126b) et 6met ceux-ci simultan^ment ; 
en ce que le r^cepteur (410) comprend un moyen 
de gSndration (113) de configurations de poingon- 
nement multiples destine d g^n^rer une plurality 
pr^detennin^e de configurations de poingonne- 
ments (1 02a, 1 02b) qui sont identiques d la plurality 
de configurations de poingonnement (102a, 102b) 
gdn^r^es par le moyen de gdndration (1 02) de con- 
figurations de poingonnement multiples de r§met- 
teur (400) ; et 

en ce que ledit moyen de reception/demodulation 
(112) est un moyen de reception (402) de signaux 
multiplex d partage de code destine d recevoir et d 
demoduler ladite pluralite de series de donnees 
poingonnees emises et d deiivrer une pluralite de 
series de donnees demoduiees (127a, 127b). 

9. Systeme d'emission et de reception selon Tune des 
revendications 4^8, caracterise en ce que 
ledit emetteur est une station d'emission ten-estre 
(710) d'un systeme d*emetteur-recepteur d canal 

satellite ; 

en ce que tedit recepteur est une station de recep- 
tion terrestre (720) d'un systeme d'emetteur-recep- 
teur e satellite ; et 

en ce que ledit systeme d'emission et de reception 
comprend en outre une pluralite de stations de re- 
peteurs (700a, 700b) qui regoivent les series de 
donnees codees convolutionnellement et poingon- 
nees emises par (adite station d'emission terrestre 
(710) et propagent les series de donnees codees 
convolutionnellement et poingonnees vers ladite 
station de reception terrestre (720). 

10. Systeme d'emission et de reception selon Tune des 
revendications 3 d 9, caracterise en ce que 
ledit systeme d'emission et de reception comprend 
une pluralite de stations terrestres (710, 720) com- 
muniquant les unes avec les autres par Tinterme- 
diaire de ladite pluralite de stations de repeteurs 
(700a. 700b), cheque station terrestre comprenant 
une station ten-estre d'emission et une station ter- 
restre de reception. 

11. Systeme d'emission et de reception comprenant- 
une pluralite d'emetteurs (500a, 500b) destines e 
emettre des series de donnees d'information iden- 
tiques (521), et un recepteur (510) destine e rece- 
voir une pluralite de signaux emis par fesdits emet- 
teurs (500a, 500b), chacun des emetteursde ladite 
pluralite comprenant : 

des moyens de codage convolutionnel (501a, 
501b) destine d coder convolutionnellement et 



e deiivrer lesdites series de donnees d'infomfia- 
tion identiques (521); 

des moyens de generation (502a, 502b) de 
configurations de poingonnement destine d ge- 

5 nerer une configuration de poingonnement ; 

des moyens de poingonnement (503a, 503b) 
destines e poingonner une serie de donnees 
codees convolutionnellement (125) deiivrees 
par lesdits moyens de codage convolutionnel 

10 (501a, 501b) au moyen de la configuration de 

poingonnement deiivree par lesdits moyens de 
generation (502a, 502b) de configurations de 
poingonnement, et e deiivrer une serie de don- 
nees poingonnees ; 

15 des moyens de commande d'emission (504a, 

504b) destines e deiivrer une synchronisation 
d'emission predeterminee et une frequence 
d'emission predeterminee audit emetteur afin 
de commander remission ; et 

20 des premiers moyens de modulation/emission 

(505a, 505b) destines e modular et e emettre 
lesdites series de donnees poingonnees en re- 
ponse auxdites synchronisation d'emission et 
frequence d'emission 

25 

ledit recepteur (510) comprenant : 

un moyen de commande de reception (511) 
destine d deiivrer une synchronisation de re- 

30 ception predeterminee et une frequence de re- 

ception predeterminee audit emetteur afin de 
commander le processus de reception ; 
un moyen de reception/demodulation (512) 
destine a recevoir et e demoduler ladite plura- 

35 lite de series de donnees poingonnees (126a, 

126b) de ladite pluralite d'emetteurs en repon- 
se auxdites synchronisation de reception pre- 
determinee et frequence de reception predeter- 
minee, et e deiivrer des series individuelles de 

40 donnees demoduiees (127a, 127b) ; 

un moyen de generation (113) de configura- 
tions de poingonnement multiples destine d ge- 
nerer une pluralite de configurations de poin- 
gonnement (102a, 102b) ; 

45 un moyen de depoingonnement (114) destine 

e depoingonner chacune des series de don- 
nees demoduiees (127a, 127b) et e deiivrer 
des series individuelles de donnees depoin- 
gonnees (128a, 128b); 

50 un moyen de combinaison (115) destine e com- 

biner chaque symbole dans un bloc unite des- 
dites series plurales de donnees depoingon- 
nees (128a, 128b), et e deiivrer le resultat de 
combinaison ; et 

55 un moyen de decodage de convolution (116) 

destine e decoder la convolution dudit resultat 
de combinaison, 
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caract6ris6 en ce que 

iesdites configurations de poingonnenrtent (102a, 
102b) g^n^r^es par lesdits moyens de g6n6ration 
de configurations de poingonnement (502a, 502b) 
de ladlte plurality d'Smetteurs ont un taux de poln- 5 
gonnement identique, mais sont difF6rents dans 
leurs configurations de blocs ; 
en ce que ledit moyen de commande de reception 

(511) commande la reception de ladite plurality de 
series de donn^es poingonn^es (126a, 126b) 6mh io 
ses par ladite plurality d'Smetteurs ; 

en ce que ledit moyen de r^ption/dSmodulation 

(512) regolt et d^module ladite plurality de series 
de donn^es poingonn^es (126a, 126b) ^mises par 
chacun desdits 6metteurs ; ^5 
en ce que Iesdites configurations de poingonne- 
ment (1 02a, 1 02b) g6n6r6es par ledit moyen de g6- 
n^ration (113) de configurations de polngonnement 
multiples dudit r^cepteur sont identiques aux confi- 
gurations de poingonnement individuelles (102a, 20 
102b) de ladite plurality d'^metteurs (500a, 500b) ; 

en ce que ledit moyen de d6poingonnement (114) 
d^poingonne chacune des series de donn6es d6- 
modul6es (127a, 127b) au moyen d'une configura- 
tion de poingonnement qui est identique d celie uti- 25 
lis^e par ledit ^metteur respectif pour poingonner 
les donn§es respectives ; et 
en ce que ledit syst^me d'6mission et de reception 
fixe d I'avance Iesdites frequences d'6mission d une 
valeur approximativement 6gale et s^lectionnd d 30 
I'avance les synchronisations d'^mtssion de mani^ 
re d ce que les synchronisations d'6mission de la- 
dite plurality d'6metteurs ne se chevauchent pas les 
unes avec les autres, et en ce que cheque 6metteur 
6met Iesdites series poingonn^es de donn6es d'in- 35 
fonmatlon Identiques cod^es convoiutionnellement 
et avec des configurations de poingonnement diff§- 
rentes (102a, 102b) selon une synchronisation dif- 
fSrente. 

40 

12. Syst^me d*6mission et de reception selon la reven- 
dication 9, caract6ris6 en ce que 

lesdits moyens de commande d'6mission (504a, 
504b) fixent d I'avance Iesdites synchronisations 
d'^mission d une valeur approximativement 6gale <5 
et s^lectionnent d Tavance Iesdites frequences 
d'6mtssion de manidre d ce que les frequences 
d'emission de ladite plurality d'emetteurs ne se che- 
vauchent pas les unes avec les autres ; et 
en ce que ledit moyen de commande de reception 50 
(511) fixe d I'avance les synchronisations de recep- 
tion et les frequences de reception de maniere d ce 
qu'elles correspondent auxdites synchronisations 
d'emission et auxdites frequences d'emission de la- 
dite plural ite d'emetteurs. 55 

13. Systeme d'emission et de reception selon la reven- 
dication 9, caracterise en ce que 
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lesdits moyens de commande d'emission (504a, 
504b) fixent d I'avance les synchronisations d'emis- 
sion et les frequences d'emission de maniere e ce 
que les frequences d'emission de ladite pluralite 
d'emetteurs ne se chevauchent pas les unes avec 
les autres ; et 

en ce que ledit moyen de commande de reception 

(511) fixe e I'avance les synchronisations de recep- 
tion et les frequences de reception de maniere e ce 
qu'elles correspondent auxdites synchronisations 
d'emission et auxdites frequences d'emission des- 
dits moyens de commande d'emission. 

14. Systeme d'emission et de reception selon la reven- 
dication 11, dans lequel 

lesdits moyens de commande d'emission (504a, 
504b) fixent e I'avance les synchronisations d'emis- 
sion et les frequences d'emission a une valeur ap- 
proximativement egale parmi ladite pluralite 
d'emetteurs ; 

dans lequel lesdits moyens de modulation/emission 
(505a, 505b) sont des moyens d'emission de si- 
gnaux multiplex e partage de code destines a emet- 
tre ladite pluralite de series de donnees poingon- 
nees (126a, 126b); 

dans lequel ledit moyen de reception (511) dans le- 
dit dispositif de reception fixe e I'avance les syn- 
chronisations de reception et les frequences de re- 
ception de maniere e ce qu'elles correspondent 
avec Iesdites synchronisations d'emission et Iesdi- 
tes frequences d'emission desdits moyens de com- 
mande d'emission ; et 

dans lequel ledit moyen de reception/demodulation 

(512) est un moyen de reception de signaux multi- 
plex e partage de code destine e recevoir et a de- 
moduler Iesdites series poingonnees de donnees 
d'information identiques codees convoiutionnelle- 
ment et avec des configurations de poingonnement 
differentes (102a, 102b) emises, et e deiivrer une 
pluralite de series de donnees demoduiees (127a, 
127b). 

1 5. Systems d'emission et de reception comprenant un 
emetteur (600), une pluralite de recepteurs (610a, 
610b) destines e recevoir un signal deiivre par ledit 
emetteur ; 

ledit emetteur (600) comprenant : 

un moyen de codage convolutionnel (101 ) des- 
tine e deiivrer une serie de donnees d'entree 
(631) par codage convolutionnel desdites se- 
ries de donnees ; 

un moyen de generation (102) de configura- 
tions de poingonnement multiples destine d ge- 
nerer et e deiivrer une pluralite predetermin6e 
de configurations de poingonnement (102a, 
102b) ayant un taux de poingonnement identi- 
que, mais differents dans ieur configuration de 
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blocs; 

un moyen de poingonnement (103) destind d 
poingonner lesdites series de donn^es cod^es 
convolutionnellement (125) au moyen de cha- 
que configuration de poingonnement (102a, 5 
102b) de ladite plurality pr6d§tenmin6e et d d§- 
tivrer una plurality pr^dtemnin^e de series dif- 
f^rentes de donnSes poingonn6es ; 
un moyen de commande d'6mission (601 ) des- 
tine d d^livrer une synchronisation d'6misslon 10 
pred6termin6e et une frequence d'^mission 
pr^6terniln6e pour ledit ^metteur ; et 
un moyen de modulation/emission (602) desti- 
ne d moduler et d ^mettre chaque s^rie diff6- 
rente de donn6es poingonn^es de ladite plura- 15 
Ilt6 en r6ponse d ladite synchronisation d'^mis- 
sion et S ladite frequence d'6mission ; 

chacun des r^cepteurs (610a, 610b) de ladite plu- 
rality comprenant : 20 

des moyens de commande de reception (611a, 
611b) destines d d^livrer une synchronisation 
d'^misslon pr6d6termin6e et une frequence 
d'6mission pr^detenninee afin de commander 25 
le processus de reception ; 
des moyens de r6ception/d6modulation (612a, 
612b) destines k recevoir et d d^moduler une 
s6rie de donn6es poingonn6es 6mises en con- 
formity avec ladite synchronisation de rdcep- 30 
Won prydytennin6e et avec ladite frequence de 
reception pr6dyterminye, et d d^livrer une s6r1e 
de donn^es d^moduiyes; 
des moyens de gyn^ration (613a, 613b) de 
configurations de poingonnement destines d 35 
g^n^rer une configuration de poingonnement 
et 

des moyens de dSpoingonnement (614a, 
614b). destines d d6poingonner lesdites series 
de donn^es d^moduiyes au moyen desdites 40 
configurations de poingonnement dyiivr6es par 
lesdits moyens de gyn^ration (613a, 613b) de 
configurations de poingonnement, et d dyiivrer 
une s^rie de donn6es dypoingonn^es (128a, 
128b) ; et 45 

ytant caractyrise en ce que 

lesdits moyens de gyn^ration (613a, 613b) de con- 
figurations de poingonnement dans ladite plurality 
de r^cepteurs (610a, 610b) g^ndrent une configu- so 
ration de poingonnement qui est identique d la con- 
figuration de poingonnement utilisde pour polngon- 
ner la s^rie de donn^es poingonndes que regoit le 
r6cepteur respectif ; 

en ce que la synchronisation d'^mission dans 55 
rymetteur (600) est telle que les Emissions indivi- 
duelles des series individuelles de donn^es poin- 
gonnyes ne se chevauchent pas ; et 



en ce que ladite frequence d'ymission dans I'ymet- 
teur est approximativement ygale panni lesdites 

ymissions individuelles ; 

en ce que le systyme d'ymission et de ryception 
comprend en outre un dispositif de traitement de 
sortie (620) destiny y accumuler les syries de don- 
nyes regues dans ladite plurality de rycepteurs, le- 
dit dispositif de traitement de sortie comprenant : 

un moyen de combinaison (62 1 ) destiny y com- 
biner chaque symbole dans un bloc unity dans 
lesdites syries de donnyes dypoingonnyes 
(633a, 633b) obtenues y partir de chaque ry- 
cepteur de ladite plurality et y dyiivrer le rysul- 
tat de la combinaison ; 

un moyen de dycodage de convolution (622) 
destiny y dy coder la convolution dudit rysultat 
de combinaison. 

16. Systyme d'ymission et de ryception selon la reven- 
dication 1 3, caractyrisy en ce que 

ledit moyen de commande d'ymission (601) fixe a 
I'avance lesdites synchronisations des ymissions 
individuelles de maniyre y ce qu'elles soient ap- 
proximativement ygales et syiectionne y I'avance 
lesdites f ryquences d'ymission de maniyre y ce que 
les firyquences d'ymission ne se chevauchent pas ; 
et 

en ce que lesdits moyens de commande de rycep- 
tion (611a. 611b) fixent d Tavance les synchronisa- 
tions de ryception et les firyquences de ryception 
pour chaque recepteur (610a, 610b) de maniyre a 
ce qu'elles correspondent auxdites synchronisa- 
tions d'ymission et auxdites fryquences d'ymission 
dudit moyen de commande d'ymission 601). 

17. Systyme d'ymission et de ryception selon la reven- 
dication 13, caractyrisy en ce que 

ledit moyen de commande d'ymission (601) fixe y 
I'avance les synchronisations d'ymission et les fry- 
quences d'ymission de maniyre y ce que les fre- 
quences d'ymission ne se chevauchent pas ; et 
en ce que lesdits moyens de commande de rycep- 
tion (611a, 611b) fixent y I'avance les synchronisa- 
tions de ryception et les fryquences de ryception 
pour chaque rycepteur de maniyre y ce qu'elles cor- 
respondent auxdites synchronisations d'ymission 
et auxdites fryquences d'ymission dudit moyen de 
commande d'ymission 601 ). 

18. Systyme d'ymission et de ryception selon la reven- 
dication 15, caractyrisy en ce que 

ledit moyen de commande d'ymission (601) fixe y 
I'avance les synchronisations des emissions et les 
frequences d'ymission de maniyre y ce qu'elle 
soient approximativement egales ; 
en ce que le dit moyen de modulation/ymission 
(602) est un moyen d'ymission de signaux multiplex 
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d partage de code destine d ^mettre ladite plurality 
de series de donnSes poingonn^es (126a, 126b) ; 
en ce que lesdits moyens de commande de recep- 
tion {6121a, 611b) dans ledit dispositif de reception 
fixent d Tavance les synchronisations de reception 5 
et les frequences de reception pour chaque r^cep- 
teur de mani^re d ce qu'elles correspondent auxdi- 
tes synchronisations d'^mission et auxdites fre- 
quences d'emission dudit moyen de commande 
d'6mission{601);et 10 
en ce que lesdits moyens de reception/demodula- 
tion (612a, 612b) sont des moyens de reception de 
signaux multiplex d partage de code destines d re- 
cevolr et e demoduler lesdites series poingonnees 
de donnees d'information identiques codees con- i5 
volutionnellement et avec des configurations de 
poingonnement differentes (102a, 102b), et d deli- 
vrer une pluralite de series de donnees demodu- 
lees. 

20 

19. Precede de reception comprenant les etapes con- 
sistent d : 

recevoir et demoduler un signal emis par rin- 
termediaire d'un canal de communication, et 25 
deiivrer une pluralite de series de donnees de- 
moduiees (127a, 127b); 
depoingonner ladite pluralite de series de don- 
nees demoduiees (127a, 127b) au moyen de 
configurations de polngonnement (1 02a, 1 02b) 30 
qui sont identiques e ladite pluralite de configu- 
rations de poingonnement (102a, 102b) utili- 
sees dans ladite etape de poingonnement, et 
deiivrer une pluralite de series de donnees de- 
poingonnees (1 28a, 1 28b) ; 35 
combiner ladite pluralite de series de donnees 
depoingonnees (128a, 128b) et deiivrer le re- 
sultat de combinaison ; et 
decoder la convolution dudit resultat de combi- 
naison et deiivrer des donnees decodees 40 
(122); 

caracterise en ce que 

retape de combinaison comprend une etape de 
ponderation, qui ponddre chaque s6rie de donn6es ^5 
depoingonnees (128a, 128b) de la pluralite emise 
en fonction du niveau de reception de chaque serie 
de donnees poingonnees (126a, 126b) de la plura- 
lite emise avant que la pluralite de series des don- 
nees depoingonnees (128a, 128b) ne soit combi- so 
nee. 
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